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AUTHOR’S PREFACE 


I T was late Jam Dharmabhusan Brahmachati Sital 
Prasad who made me wnte this book and it 
is mdeed very sad that he has not hved to see the 
pubhcation of it The late Brahmachan was mspired 
with the idea of bnnging to light the ancient know- 
ledge of the Jams in different branches of science 
m a language understandable by all Accordmgly, 
when through his exhortation, the Trustees of the 
late Rai Bahadur J L Jami's Estate asked me 
to write a modem commentary on the fifth chapter 
of Shn Tattvarthadhigama Sutra I could not refuse. 
The work was undertaken m the January of 1937 
and was completed by the middle of 1938 but 
circumstances prevented its pubhcation for about 
four years 

As has been remarked by Fermor, Asia has not 
been scientifically asleep durmg the whole of the 
several millennia before the introduction of modem 
saence mtojlndia by the Europeans Researches by 
onental scholars mto the old Sansknt and Pah texts 
are gradually brmgmg to hght the valuable gems of 
the cultural hentage of India The Jams and the 
Buddhists made discovenes of immense value In 
fact Dr N R Dhar has attributed the mtellectual 
stagnation in India after the 12th century to the 
declme of Buddhism under whose aegis saence had 
considerably developed. About the contnbutions 
of the Jam tfamkers in the field of physics, biology 
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and mathematics very little is known to the 
intelligent public for want of popular literature on 
the subject The present is an humble attempt to 
put before the English-knowing public the contribu- 
tions of the Jains m the domain of cosmology and 
atomic physics It is not an attempt to seek in 
ancient texts the substance of modem theones, as 
some are likely to think, nor is there any attempt 
to bring by forced, distant and misleading analogies 
the ancient discoveries in line with the modem 
science The points where the two agree and where 
the}' do not have been laid bare 

One is apt to ask how is the present work 
going in any way to serve the cause of the Jam re- 
ligion or of saence ? My answer is that the present 
work is only one link in the chain The Publishers 
have under contemplation similar commentaries on 
the subjects of biology, geography, etc , and when the 
chain IS complete the orld -vnll know the peculiar 
merit of the Jam religion that it has treated not only 
the problems of soul, trath and ahivisa in a rational 
way but that it deals inth matter and the physical 
universe in quite the same manner With regard 
to the cause of science, some da}'" some physicist, 
like our eminent Jain physicist Dr D S Kothan 
of Delhi University, may take up some prediction of 
the Jain physics, work it out mathematically and 
astonish the world The ‘animistic' belief of the Jains 
that the plants are endowed with life has already 
been demonstrated wonderfully by late Sir J C 
Bose, F R s WTio can say that the development 
of the mercury- vapour turbines in Amenca is not 



3 


the outcome of the descnptions of the mercury 
vapour engmes occumngm ancient Jam and Buddhist 
works like the Samarangan Sviradhar ( twrhm ) 
and Silpa Samhfa { feCT rrf|crt ) ? Not only in 
Amenca, but also in Germany an attempt was made 
to replace petrol engmes by the mercury vapour 
engines in the aeroplanes The translabon of Surya 
Pragyapi, a standard Jain work on astronomy, 
into the German language has ehcited high admira- 
tion in the West 

We draw the attention of the scientists towards 
the foUowmg facts particularly 

{ j ) Jams assert that the size of the um- 
verse is fixed ( 343 cu rajjus ) The 
red shift of the spectral lines must 
be attnbuted to some other cause, not 
to the expansion of the umverse* 

(tt ) Aether, the medium of motion, cannot 
be ehmmated out of the scheme of the 
universe It is a non-matenal medium 
and all attempts to associate physical 
properties with it are bound to fail 

(Mt) Aether is the seat of a stationary 
system of waves 

•Zwicty has already given an alternative explanation 
According to him when light passes a large mass such as a 
star, not only is it deflected but it also deflects the mass 
to a sm^ extent Thus it loses energy According to quantum 
tteory this means a dimmution m the frequency of light and 
hence an increase in the wave-length t. e the light looks 
redder or the spectral lines are shifted towards the red. 
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{iv) The Field or the medium of rest, through 
which the forces of gravitation and 
electromagnetism operate, is quite a 
separate reality, non-active and non- 
matenal Its functions cannot be usurp- 
ed by the Space 

{ u ) Space without matter and time does not 
mean void space is a substance and 
a reahty m itself m which the property 
of expansion inheres 

( vt ) Space and time form a mixed contmuum 
and this four-dimensional continuum 
forms a finite umverse beyond which 
no particle of matter or energy can 
travel on account of the absence of 
aether but beyond this fimte umverse 
there is an infimte extension of pure 
mathematical space. 

( vit ) The postulate that the space becomes 
warped m the presence of matter is 
uimecessary at least m the explanation 
of a finite umverse 

{viJt) Accordmg to the Jam view, even the 
modem atom is a molecule ( skandlia ) 
and Raman effect would be discovered 
m the atoms also some day 

( ix ) Accordmg to the laws of umon of the 
elementary grams of energy mesotrons, 
positive and negative, of different 
masses are possible 
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Many more such ideas will be found dispersed 
in the main text and m Jain hterature m general. 
For instance, it is mentioned m the Gommat Sar that 
the shape of a ‘parmonu is hexagonal.* A free 
parmam can travel with a maximum velocity of 14 
ra]]us per suntayci (the umt of time) t e it can 
shoot from one comer of the umverse to the other 
in one samaya, provided it does not meet any 
collision This is the maximum veloaty possible 
m Nature just as, accordmg to Emstein, the 
velocity of light is the limi t At each successive 
colhsion the velocity is reduced The maximum 
age of a star is given as a httle more than one 
pcdya (qw) (=4 13xl0‘® years) showmg that m the 
hfe-cgrcle of a star there are stages of mfanc^, 
puberty, old age and death correspondmg to the 
modem idea of the evolution of a star The 
modem view is that a star starts its career in the 
form of cold cosimc dust, gradually and steadily 
contracts and heats up to very high temperatures, 
then flares up as a novae or a supernovae giving out 
enormously bnght light, leaves a residue ( called a 
white-dwarf star) wluch is dark and thus disappears 
from view. 

In the end, the author has great pleasure m 
t h a nki ng Babu Ajit .Prasad Jam, M A., llb, of 
Lucknow, the veteran leader of the Jain Commumty, 
for his kind help m readmg through the MS and 
givmg valuable suggestions 

*It should be remembered that no one has yet seen the 
atom with the eyes The best microscopes fail m this respect. 
The atom models proposed by the scientists are as much like an 
atom as a railway map is hke the actual railway it represents. 
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We shall be very grateful for pointing out errors 
and omissions and for giving useful suggestions. 
Healthy criticism on the subject is mvited. 

Gwalior G R JAIN 

8th November 1942, 

( Lord Mahavir’s Nirvdna Day ). 



THE PROLOGUE 

Jitt: 45qpf5r i 

spi?g#ppr *wt f^FiFT IK II 

?fp?n f^^aKH^iPd: isili^cll^Midl ^rPFRfFJT I 

Tf ’RWT iiRli 

{Sioamt Samantbhadra) 

I bow to Lord Mabavir, the great well -wisher of all 
liTutg-bemgs, the source of joy to the souls of the Uni- 
verse, the one who is worshipped by all celestials and the 
lord of gods 

I seek protection of Lord Shantmatb, the Incarnation of 
Peace on earth, for by annihilating all lusts and desires of 
the desh He has obtained the highest equanimity of mind 
and confers peace on those who lie at His feet 

« 

The present work is a commentary on the 
Fifth Chapter of Tattvartha-adhigama Sutra of 
Shn Umaswami Acharya (135-219 AD), who was 
the most famous disciple of the universally worship- 
ped samt, Kunda-kunda-charya The relationship 
■between Kimda-kunda and Umaswami is established 
by inscription No. 108 of 1365 Saka Samvat, found 
at Sravana Belgola m Mysore State 

Authoritative Character of Tattvartha Sutra. 

J. L. Jaim of sacred memory has called 
Tattvartha Sutra the Jam Btble. It is held 
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in high esteem by all sects and sub-sects of 
Jainism There is no portion of Jain philosophs^ 
which is not embodied in this sacred epitome Like 
the Ramayan of the Hindus or the Quran of the 
Mushms it IS recited everj'^ day in the temples and 
in milhons of Jam homes 

Spirit of Modern Science 
This world of ours is dj'namic, not static It 
IS ever changing and progressmg in a forward or 
a backward direction Like the spokes of a wheel the 
rise and the fall follow in succession Jam Acharyas 
have divided the cycle of time mto Utsarpim 
and Avsarpmi, i e , the time nsmg and falling with 
a slow serpentme motion The rise of the sun to 
the zenith and its fall again every evemng is teach- 
ing this great lesson of Nature The great civili- 
zations of Rome, Greece and Babylonia, which rose 
to the highest pomt of glory and are now non-exist- 
ent, are illustrations in point The early history 
of modem science shows that the great scientists like 
Gahleo and Bruno had, m their search for knowledge, 
to face insults and suffer tortures at the hands of the 
blmd custodians of religion The tunes have changed 
and the present is an age of steam and electricity 
The very section of society, who had done its best 
to check the development of scientific ideas, is now 
anxious to verify the principles of its rehgion m 
the hght of modem mvestigations 

A word of caution may be sounded at this stage 
In order to make a true 'comparative study of 
one's rehgion and the modem science, one should 
not forget the spmt of the modem scientist The 
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present tendency is to distort every fact or religious 
principle so as to bring it in conformity with the 
theories of science, mthout knowmg that the theories 
of science are not absolute truths but are ever 
changmg The view-pomt of our study should 
be to collect those facts to one side which have 
been verified by the discoveries of science and to 
put forward boldly before the world those 
problems which do not agree with the prevalent 
scientific conceptions and to await solution, if one 
cannot explain them hunself It is a wrong pohcy 
to beheve that whatever comes from the West is 
right, whatever is ours is wrong, although it is 
true that the westerners make enquiries with im- 
partial views But since there are limitations to 
human understanding, the result of enquiries is not 
always correct 

A present day scientific worker does not work 
as a Hmdu, a Muslim or a Jam The prmciple of a 
particular rehgion may be confirmed or contradicted 
by his discoveries, he does not care He is a meek 
seeker after truth Whatever stands the test of sane 

logic and is verified by experiment is truth m his 
eyes 


Science may be defined as the "promotion of 
natural knowledge,” "the pursuit of truth,” or "the 
systematic investigation of the world before us” 
and its claim to be regarded as such is based on 
the method which it employs for the search of 
knowledge The first step is to ascertain the facts 
connected with the problem by experimental m- 
vestigation, for Science recognizes no authority other 
than Nature The next step is to classify the facts 
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m order that their significance may he better 
appreaated The third essential step is the formu- 
lation of a theoty or principle to explam the facts, 
because science is emphatically not a catalogue of 
facts but an attempt to fit them mto a rational 
scheme It is expected of a theory or a prmaple 
that it shall be capable of experimental verification 
and shall lead to a search for new facts. Thus the 
journey is contmued ever onwards mto new realms 
of knowledge The characteristic feature of this 
method is that it is constantly in touch with 
expenmental facts and that is why science can 
justly claim to be the pursuit of truth But the 
theories of science absolute U uths No, they are 
not . 

“Science ts a senes 0/ app> oxanahons to the ir,'th, 
at no stage do we claim to have reached finality, any 
theory ts liable to 1 cviswn ui the light of new 
facts This IS both the joy and 

inspiration of science that there appears to be no 
end to new knowledge with its mterest Each 
advance yields a more far-reachmg and interestmg 
picture of the physical world, while at the same 
time openmg up fresh views m the shape of new 
problems awaitmg solution ' 

Leopold Infeld m “The Wot Id tn Modem Science” 

says 

"Scientific theory is an attempt to form a 
mental picture of the reality which surrounds us. 
It may embrace either a narrow or wide range of 
facts and also experimental laws, brmgmg them 


*A W Barton. 
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into due order Science is not, however, a collec- 
tion of laws and a haphazard agglomeration of facts 
Theory, to begm with, binds them together with a 
common idea, and creates a picture of reality from 
which particular facts follow by a process of logical 
reasomng . theory is somethmg more, it is a 
creative agent, a guide to a land of new and unknoivn 
phenomena , it shows how to evolve new systems 
and to discover new laws It draws its life blood 
from experiments which confirm its conclusions Ex- 
penments which conflict ivith its deductions over- 
throw and destroy it Experiment is and will always 
remam the final court of appeal deciding the fate 
of a theory 

How do theories arise? Hoiv is our mental 
picture of the world which surrounds us formed 
and developed ? Do we obtam at first a rough 
sketchi a famt outline, which, as we proceed, gams 
m clearness and firmness and gathers new and 
bright colours whilst retaining the stamp and 
character of the original outlme ? In other words, 

IS the development of a theory merely a process 
of evolution, or do there occur cataclysms, great 
revolutions which in a short space of time trans- 
form our whole phj^sical outlook ? 

In the history of scientific development we discern 
both these processes — the evolnhonary and the re- 
vohthonary Evolution is the outcome of the 
collective efforts of generations, of the brilliant 
successes of illustrious men, and of minor but 
useful labours which serve to amplify our theoretic- 
al ideas, it is the gradual building up of the 
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structure of science on foundations which have 
already been laid In the course of evolution great 
ideas grow and mature, theory is freed from 
assumptions, whose extreme simplicity cramps the 
theory, the range of facts which the theory covers 
gradually widens and the originally simple 
mathematical form of the theory becomes at the 
same time more complicated and far-reachmg 

TVe shall doubtless never succeed tn understanding 
fully the reality which suriounds us Now-a-days, 
we are conscious that our feeble efforts and unskilled 
attempts to grasp the laws of Nature become constantly 
outstripped by the complexity of the phenomena observ- 
ed tn the world of ours As a theory develops, there 
may appear in it some minor flaws which may 
remain unnoticed in the triumphal progress of the 
theory, only, however, to manifest themselves more 
clearly and menacingly later on DiSiculties of 
this kind, disagreement between deductions from 
the theory and the results of experiment, inconsis- 
tencies and even vital contradictions which cannot be 
explained away by the theory — these often contam 
the seeds of fresh developments by making it 
necessary to enunciate new principles and to re-lay 
the foundation of science When a theory is frustrated 
in this manner the ground is prepared for a scientific 
revolution This is nearly the w'ork of one great 
min d Such a revolution involves the transfer of 
problems to a new sphere of mvestigation, it foices 
«s to consider the scientific phenomena in a different 
light, and it lays a fresh foundation upon which 
we proceed to build a new and different world of 
physics ” 



The Prologtje 


vii 


We give below a typical example to show how 
the views of science change in time 

"The earth is at rest and the sun moves" was 
the view of Ptolemy 

"The earth moves and the sun is at rest" was 
the view advanced by Copernicus Which of these 
two statements is correct ? 

In answer, again quoting from the same work of 
Leopold [nfeld, p IS 

"The verdict of classical physics is clear and 
definite m favour of the second statement ( i e , the 
Copemican view) Is it perhaps possible, is it 
conceivable, that both propositions may be false ^ 
And yet a modem physicist, listemng to a 
discussion between supporters of the respective 
theones of Ptolemy and Copernicus might well be 
tempted to a sceptical smile The theory of relativity 
has mtroduced a new factor into science and reveal- 
ed a new aspect of phenomena It ts now known 
that the queshon of dectchng between the Copermcan 
vtew and that of Ptolemy is pointless and that in fact 
the proposition of both of them have lost their sig- 
nificance Whether we say -‘the earth moves and 
the sun is at rest" or "the earth is at rest and the 
sun moves,” m either case we are saymg something 
which reaUy conveys nothing Copernicus’ g,eat dis- , 
covery is to-day reduced to the modest statement that in 
certain cases it is mote convenient to i elate the motion of 
heavenly bodies to the solar than to the terrestrial system ” 

The reader should carefully note down the latest 
view-pomt of science on this ancient puzzle The 
Jama astronomers held the Ptolemaic view with 
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regard to the relative motion between the earth and 
the sun and until lately, before the advent of Prof. 
Einstein’s theory of Relativity* the Ptolemaic view 

* Pro£. Albert Einstein, bom in 1879, has been universally 
regarded as "the brainiest man in the world”. He. startled the 
scientists all the world over by his theory of Selativity. The 
spedial theory was given in the year 1905 and the general theory 
of Relativity rra published in 1915. One interesting story is 
told about the explanation nf relativity. 

Mrs. Einstein did not understand her husband’s theories. One 
day she asked, "What shall I say is Relativity ?” The thinker 
replied with an unexpected parable, “When a man talks to a 
pretty girl for an hour it seems to him only a minute, but let 
him sit on a hot stove for only a minnte and it is .longer than 
an hour. That is Relativity." 

However it is not as simple as that. The theory has brought 
revolutionary changes in the fundamental' concepts of mass, 
length, time and space; it has supplied a key to the better 
understanding of the mysteries of the Universe, The size, the 
mass and the shape of the Universe have been ascertained with 
the aid of this theory'. Here are some of the results: 

Tht mass of till Umverse— 

SHSOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOgms. 

(1 gm. weight= I wirfs/id.fnearly), 931 gms.= 1 Indian seer). 

The radius of the Universe^ 

lOIOOOOOOOOOOOOOOOOOOOOOOOOO cms. or 1,068 miBionlight-j'ears. 

cms.= one inch; light-year is the distance in miles which 
would be covered by a’ ray of light in one year at the rate of 
186,000 miles per second, This number represents the velocity 
of light. One light-y£ar=5865696000,000 miles. 

The number of -electrons in the Uiiiserse= 

i29ooooooooooooooooooooooopoiH)ooooopp()ooooooooooooooooooo 

00000000000000000000000 (total nuihber of digits is 80) 

(Electron is the tiniest particle of matter discovered by 
modem science.) 
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was regarded as absiord and absolutely foolish.. Now 
it has been, proclaimed that the conception of motion 
of the earth round the sun is only a matter of 
convenience, rather a matter of mathematical con- 
venience 

Denton expressed a similar view m ‘‘RelaUvtiy 
and Commonsense" — 

“The relative motion of the members of the solar 
system may be 'explained’ on the older geo-centnc 
mode and on the other mtroduced by Copermcus. 
Both are legthmaie and give a correct descn^phoa of the 
motion but the Copermcan is far the simpler Around 
a fixed earth the sun and moon describe almost 
circular paths but the paths of sun's planets and of 
their sateUites are complex curly hues difficult for the 
mmd to grasp and awkward to deal with m calcula- 
tion while around a fixed sun the more important 
paths are almost circular ’* 

Agam we notice that the assumption of a fixed 
earth and the movmg sun increases the modern 
mathematician’s difficulties, the calculations become 
awkward to deal with and hence the Copermcan view 
is preferred, not that the older view is mcorrect 
It is well to remember in this connection the words 
of Dr Schubnng, of Hamburg University (Germany), 
which he spoke on the 30th of January 1928 dunng 
the course of a lecture dehvered at Delhi 

"He who has a thorough knowledge of the structure 
of the world cannot but admire the mward logic and 
harmony of Jam ideas Hand in hand with the refined 
costmgraphtcal ideas goes a high standard of astronomy 
and mathematics A history of Indian astronomy is 
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not conceivable without the famous SRife’ Surya 
Pragya^h " 

What conclusion can be drawn from the brief con- 
siderations given above The answer in the words 
of Leopold Infeld is “that all theories m physics, hke 
human hfe, have their begmmng and their end In 
the twentieth century, with its enormous and intensive 
developments in science, they enjoy for a time the 
fullness and ]oy of hfe, but their hfe is short Our 
mental picture of the universe is constantly undergo- 
ing modification and change Science is ever givmg 
it a new shape Science is not a structure in which 
only the ornamental details of secondary importance 
are changing Such a picture of it would be not only 
sad and dreary, but quite wrong The joys of crea- 
tive work and the joys of scientific knowledge and of 
an appreciation of scientific principles and laws he m 
their eternal youth and change Change is pt ogress, the 
road Kpwaids leading through error and mistake We 
change or modify theories in order to bring withm their 
ambit an ever wider range of facts and to obtam an 
ever greater degree of agreement with observation ” 

The reader may well note the great contrast 
between the never changing laws of Nature enunciat- 
ed by the Jam Tirthankaras and the ever changmg 
theories of modern science In view of this fact it 
IS never wise to reject what at present seems to be 
contradictory against the theories of science The 
science is ever sounding the bell 

“We are begmmng to appreciate better, and more 
thoroughly, how great is the range of our ignorance ” 

— Ibid Page 60 
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"Truth IS •what the scientist aims at He finds 
nothmg at rest, nothmg endurmg, m the umverse 
Not everything is knowable, still less is predictable 
But the mind of man is capable of grasping and un- 
derstandmg at least a part of Creation," 

— The Restless Umverse by Max Born, Page 278 

Then there is another important feature mtroduc- 
ed m Science by the great Theory of Relativity Ems- 
tem has very beautifully differentiated between 'true' 
and ‘really true’ To quote his own words — 

"Is it really true that a movmg rod becomes 
shortened in the direction of its motion It is not 
altogether easy to give a plain answer I think 
we often draw a distinction between what is 
true and what is leally true A statement which 
does not profess to deal with anything except 
appearances may be tt ue,* a statement which is not 
only true but deals with the realities beneath the 
appearances is really true ” 

According to Emstein, we can know the truth 
but not the real truth or absolute truth The follow- 
mg illustration taken from the domain of physics will 
make the point clear — 

Imagme a stationarji' conductor charged with 
electricity placed anywhere upon the surface of the 
earth There exists an electric field round a charged 
conductor In other words, it means that if any 
other conductor charged with electncity is brought 
in the neighbourhood of the fo rmer the latter will 

*In the tenninology of Jama Senptures ‘True’ refers 

^ (Vyavahar Satya) and 'Really True’ refers to 
R5ZT (Nishchayatmai Satya) 
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be attracted or repelled* depending upon whether it 
is charged with the opposite kind of electricity or of 
the same land It is well to bear m mind that there 
IS no magnetic field round a stationary electric charge, 

? e , a magnetic compass brought m its neighbourhood 
would not be deflected by it But as the earth is m 
motion round its axis, to an observer situated on a 
distant planet, the conductor which is stationary 
relative to the earth, will appear to be m motion 

Now we have ]ust said that 
there is no magnetic field 
round a stationary electric 
charge but a charge m 
motion always gives rise to a 
magnetic field (See adjoin- 
ing figure) So if the distant 
observ or w ere to make his 
measurements on the terres- 
trial conductor he would find 
the presence of the magnetic 
field It means there is no magnetic field round the 
conductor rclati\ e to the obscr% er on the earth but 
there 15 a magnetic field round the same conductor 
with respect to the stellar observer We arriie at the 
strange conclusion that the charged conductor is giving 
rise to and not giving rise to a magnetic field at 
the same time ^^^lat is the absolute truth ’ Is there 
a magnetic field round the conductor or is there 
none ^ No ansvv’cr can be giv en to this question 
Einstein sa3 s, "^Ve can onlv kno w the relative truth, 

•There arc two hinds of electric charges, called the positive 
ana the negativ e, and the rule is 

Two bodies charged v itli the same 1 ind of electricity repel 
cacti other while unlike chirge^ attract each other 



* 1 , represents n met.il 
spnerc ch trged with cloc- 
tricitj The arrow indi- 
cates Its motion bincc 
mov ing charge is a sort of 
electric current, it is shown 
surrounded by lints of 
magnetic force 
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the Real Truth is known only to the Umversal 
Observer ” Umversal Observer of Emstem is none 
else but the Alnughty setto ^ (Sarvagya Deva) with 
infimte powers of knowledge and bliss 

Accordmg to Emstem, even the measurement of 
Space and Time is relative Says Eddmgton m the 
"Nature of the Physical World," 

"A fast movmg traveller lives more slowly His 
cycle of digestion and fatigue, the development of his 
body from youth to age, the watch which ticks m his 
waistcoat pocket, all these must be slowed down m the 
same ratio If the speed of his travel is very great, 
we may find that, whilst the stay-at-home mdividual 
has aged 70 years, the traveller has aged one year ” 

This probably furnishes an explanation of the 
long age of thousands of years enjbyed by Devas”* 
and of the long" durations after which hunger is excit- 
ed vuthm them It is qmte possible that the Vim&ns 
(aeroplanes) m which they live and move are moving 
with tremendous velocities relatively to us 

Thus we see that the truth investigated by 
science is relative and not absolute and its theones 
are ever hable to change The rea der might well 

•Judge, J L Jaini, in the "Jawa Hostel Magazine" Vol VII, 
Number 3, page 10 has observed that there is a fixed proportion 
between the respiration, feeling of hunger and the age of the 
celestial bemgs The food mterval is 1,000 years and the respira- 
tion one fortnight for eveiy Sdgar of age. The proportion of food 
interval to respiration is thus, 1 to 24000 He has further observ- 
ed that if a man lived like a god, we should have a legitimate 
feeling of hunger only once in the day A normal person has 18 
respirations to the mmute, or 18x 60x 24=25920 m 24 hours 
roughly 24,000 ' 
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ask “What is the value of science if it does not 
reveal the reality which surrounds us '' How are wc 
to discern, through cvcr-changing theor}^ the true 
outline of the world in which we live Remember 
that science has failed lo answer these questions 
Again in the words of Leopold Infeld, "\\Tiat is the 
use of introducing these great questions of metaphysics 
into the sphere in which we are only just begmning 
to appreciate tlie immense complexit}' of what are 
seemingl} the simplest phenomena of nature’” 

Once again we appnse th< reader not to forget 
the words of Prof Infeld 

"Scientific theories arise, detelop and perish 
rhe\ liavc their span of life, with its successes and 
triumphs, onlj to gi\o way later to new ideas and a 
new outlook” — p 231 

As said Sir Rabindranath Tagore, winner of the 
Xobcl Prize, “Until I had rcceited an honour from a 
foreiijn country, I had receiied scant admiration 
from m% countr\ men”, so wc ma\ sa\, “Until an 
ancient mow icccivc-> recognition from a foreign 
countrt, it recoil es scant admiration from its coun- 
trvmcn ” Thi^ spirit should die and the time is come 
w’hen wc should prote bj' our independent work the 
truth of our conuctions The author wall consider 
his hfc-long labours amply repaid if he succeeds, m 
some measure, in cstablishmg to demonstration that 
this 15 so, by publishing this commentarj' on the 5t]i 
Chapter of Tattw arthadhigama Sutra bj Sn Achaiya 
Umaswami, also called Uma Swati, composing onlj' 
42 aphorisms in Sanskrit, covering hardly a page of 
tins book. 



1\ ^ H 

sfsft^ ^ 11 ? II 

(Ajiva Kaya dharmadhannakaslia pudgalah ) 

This Sutra has got the same version in Digambar 
and Swetambar texts 

The substances of the umverse may be divided 
into two chief categories Livmg and Non-hvmg, or 
Soul and Non-soul 

The Non-living continuum comprises of 

(Dharma) — Medium of motion for soul and matter. 
swR (Adharma) — Medium of rest for soul and matter 
a r w p i f (Akasha) — Space and 
5 ^ (Pudgala) — ^Matter and Energy, and 
<»iTi5(Kala) — -Time (enumeraied separately Sutra 39 ) 

In all Jam Scnptures dealmg with the sub]ect 
there IS adescnption of these substances. We have in 
Dravya-Samgraha by Nemichandra* Siddhanta- 
Chakravarti 

gr%; p I 

5 n || 

— Sanskrit rendering of Pruknt Gotha 

*Nemichandra was a great Acharya who lived in the tenth 
Century AD He was the preceptor of Raja Chamund Rai of 
Ganga Dynasty of South India and has composed several 
standard works like i fti r gg rc, «noRnT, and 
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(A]iva compnses of Pudgala, Dharma, Adharma, 
AkAsha and KAla Pudgala has form and quahties 
and the rest are without form ) 

Panchashkaya of Shn Kundkundacharya gives 
the foUowmg — 

oflwr dif 3ii7n?r ii » ii 

( ^ cl^f ) 

Canio I, 4 

(Jivas or souls, Pudgala or matter, Dharma 
and Adharma, the media of motion and rest and 
finally Space) are called Astikayas 

To quote the same principle from other Digam- 
bar Jam works 

\\ cK ii 

— 3To 

or qqfqrrfqsrRjRr I 

gjgftq: q^r |qt II II 

— 3io ?<: 

or m 3^ fl^^T I 

-oilqdTH II ? H II 

— gklnW JWOT, <i‘t>n<irildi<d, STo 

(Lord Jma has described five kmds of A]iva, Vtz , 
Pudgala, Dharma, Adhanna, AkAsha, and KAla) 
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Also from Swetambar Agam we have the 
foUowmg — 

'p^rar, 

3?rn?iR«r^, 1 

^qnnn ?«fH ■>? ^ 

stmr si3ri^<f 5RW! « ^ 

(Amongst the non-livmg Astikayas there are 
four, Dharma, Adharma, Akdsha and Pudgala ) 

Commentary 

«Epn — *i«n ^ ?isii 

I ^ 

<t>l<t| I 

— TraWhfe 

Just as the body of any livmg-bemg is a 
conglomeration of matter, m the same way the 
substances Dharma, Adharma, AkAsha and Pudgala 
are a conglomeration of Pradeshas (sit?r) and may, 
in this hght, be looked upon as possessmg body(wtti) 
Hence substances which are non-living and have 
Kaya («pnii) are called Ajivakaya 

{Astikaya) — Aslt means 'exists’ and 
kaya means body Hence an Astikaya is a sub- 
stance which has charactmstics of existence as well 
as a body composed of Pradeshas The substance 
KAla (Time), though havmg the characteristic of 
existence, is not mcluded amongst the Astika3«is 
because it does not have many Pradeshas Asti- 
kayas are five. Jiva, Ajiva, Dharma, Adharma and 
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Akdsha and these together with Kala constitute the 
Six Realities of Jain philosophy. 

SR5I — (Pradesh) 

311^ 3tf^*nfiT I 

9 m II ll 

— sawni?, Jtrsa jn»n ^ snrr. 

(Pradesha is the unit of space occupied by one 
indivisible atom of matter and capable of being 
occupied by other fundamental particles.) 

In other words, Pradesha is that tiny portion of 
Akdsha which one, indivisible ultimate atom of 
matter occupies. In such a Pradesh of Lokdkisha 
one Pradesha of Dharma, one Pradesha of Adharma, 
one particle of Kdla and inmimsrabU atoms of matter; 
or even molecules in a subtle state may exist. 

It is quite reasonable to ask how can an 
innumerable number of atoms occupy one unit of 
space when the unit of space has been defined as 
the portion of space occupied by a single atom. It 
is an apparent contradiction in terms. Before we 
try to explain this beautiful anomaly, let us produce 
from other sources evidences to corroborate the 
same view. 

Shri Acharya Pujyapada writes in the 
{Sarvarthasiddhi) as follows: — 

It is an assumption that the space occupied by 
an indivisible particle of matter is called Pradesha. 
(It is a convenient assumption because truly speak- 
ing space is a continuous medium but it is broken 
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up into Pradeshas for explammg physical pheno- 
mena) 

Further on the same author says 
3 )^: 

fqfir did^ firit II 

M R miq4< T ig ?r ?r% fl: ^ ^ 

^ ?*5R =t f^‘?ra U 

{How can an m&mte number of atoms and 
molecules — multiple-atomed molecules some of which 
are comprised of an infinite number of atoms be 
accommodated m space where the number of 
Pradeshas is only innumerable'^ and not infinite ?) 

This IS the same question which we have 
raised, worded, of course, m a different language 
and the author rephes, d*?. (it is no contradic- 
tion) How ? (On accoimt 

of the subtlety and accommodatmg power of 
molecules) 

In order to appreaate fully the subtleties of 
atoms and molecules we shall have to dive de^ 
mto the discoveries of modem atormc physics 
Before we begm consideration of the model of an 


•Jainism draws a distinction between umumeTable and 
infinite The former has a lumt though it is beyond the power 
of even an omniscient being to count them, the latter is with- 
out limit 
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atom as conceived by Sir Rutherford, who has 
been rightly given the name, "Father of Modem 
Atom”, we shall give a bnef historical sketch 

"Truth was origmally implanted in mankmd, 
but havmg been suffered gradually to slumber, it 
was finally forgotten Since that penod, knowledge 
returns to us as a recollection ” — Lord. Krishna 

Although the western scholars have no faith 
m the above doctrine of Indian Krishna, it is 
nevertheless a historic fact based on philological* 
evidences that Aryan culture of the East is the 
most primitive culture known on the surface of 
the earth Accordmg to the mvestigations of ivestem 
scholars Aristotle and Kant who, at one time, 
swayed philosophic thought most powerfully, taught 
that the space m the Umverse is conttnually filled 
with matter The first clear exposition of the fact 
that matter is not contmuous but atomic is said to 
have been given by the Indian Rishi Kanadaf long 
before the nse of Grecism philosophy Amongst 
the Greek philosophers, Democritus of Abdera was 
the first to put forth the opinion that the world 
consists of empty space and an mfimte number of 
indivisible, invisibly small atoms and that the 
appearance and disappearance of bodies was due to 
the union and separation of atoms It is well to 
bear m imnd that Democritus lived about the year 

*Vtde O Schrader, Sprachvergleichungen und TJrgeschichte, 
Jena, 1907, T Taylor, The Origin of the Aryans, London, 1892, 
F M Muller, Biographies of Words, and the Home of the 
Aryas, London, 252, 1888 

tH T Colebrooke, Asiatic Researdies olCalcutta, 5 1, 1799 
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420 B C , when the beanttful realities of the atomic 
world revealed by Lord* Mahavir were hardly 100 
years old "According to Max Muller, there are 
many pomts m common between the early Greek 
and Indian philosophers, and there is a historical 
possibility that the Greeks ivere influenced by 
Indian thought travelling through Persia ”■(• 

It IS rather imfortunate that Jamas until lately 
did not give opportimity to western scholars to 
study their literature, | otherwise the history of 
atomic theory of matter would have well extended 
beyond the time of Kanada and Grecian philoso- 
phers to the time of Lord Parsvanath, (842 B C), 
if not beyond it (Western scholars have come to 
regard Lord Parsvanath as a historical person and 
founder of Jainism See History of the World by 
Hannsworth, Vol. II, p 1198) The mam difficulty 
in tracmg the ancient origin of any fact mentioned 
m Jain Scriptures lies in the fact that the usage of 
committmg to paper was unknown m days of old, 
the knowledge bemg transmitted from the teacher 
to the pupil or from the father to the son orallj' 
The earliest written Digambar Jam works are 
those of Shn Kundkundacharya (about 100 AD) 
about which it is sometimes said that, although 
♦Lord Mahavir (598-526 B C ) 

TQuoted from "A Comprehensive Treatise on Inorganic and 
Theoretical Chemistry” by J W MeUor, D Sc , p 22 

t "Some day when the whole ol the Jam Scnptures will 
have been critically edited and their contents lexically tabulated 
together with their ancient glosses, they will throw many 
lights on the dark places of ancient and modem Indian langu- 
ages and literature " — Dr Barnett 
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based on the word of Lord Mahavir, it is not the 
Shrut literature of his times The Shrut hterature 
wais organized and written down by Swetambar 
saints in the fifth century A D 

We have referred above to the discovery of 
atomic nature of matter by Democritus His views 
may be summarized as follows *' 

1 Matter is discrete, not a contmuum 

{Cohipa.,e mill arq? K. ii (matter 

IS m the form of atoms and molecules) 

2 All substances are formed of sohd atoms 
which are separated from one another by void space 
Each atom is a distmct mdividual 

3 The atoms are impenetrable, mdivisible, and 
indestructible They are as perfect, as fresh to-day 
as when the world was new 

4- The atoms differ from one another m shape, 
size and weight 

5 There is a finite number of different kmds 
of atoms, but an infinite number of homcemetnc (of 
like shape) atoms of each kmd 

Cohipare with u H, 

6 The properties of all substances depend 
upon the nature of the constituent atoms and the 
way the atoms are arranged 

7 The atoms are in constant motion 

8 Combination or aggregation is due to the 
coalescence of movmg particles 

Covipo,y& this with ffsyfaravii awarn ii k, •• 

^Quoted from "Comprehensue Treatise on Inorganic and 
Theoretical Chemistr3’' — J W Mellor 
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Ite name of John. Dalton (1766-1844) ts closely 
associated with the development of Atomic Theory 
of Matter m Europe He was an English chemist, 
who in 1803 definitely declared that a gas such as 
air, oxygen, nitrogen, etc , was composed of discrete 
particles which were m rapid movement and that 
the size of the particles was small compared to their 
distances apart 

Modem investigations have shewn conclusively 
that all matter is composed of molecules which, 
in the case of gases, are travdlmg in all directions 
with high speed Theoretically a piece of chalk may 
be broken mto two pieces, those two mto four, 
and so on to mfinity. In reality, matter cannot 
be sub-dmded beyond a certam pomt without losing 
its identity The smallest particle mto which matter 
may be subdivided without destroying its charact- 
eristic properties is called a molecule * 

The Skandha is described as follows in 

Panchashkaya Sar — 

^ grrasin’; li <:o n 

5(iurP?r ^ l 

11 c? 11 

— Sanskrit lenienng of Praknt Gathas 

(Matter exists in four mam forms 
?W5ii45r and i 

*Iq the Nyaya and Visheshika schools of Hindu philosophy 
a^ the theory of the atomic structure of matter is found well 
developed. 
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The complete molecule of matter is Skandha; a 
half of it is Skandhdesh; a half of that half is 
Skandhpradesh; and what cannot be divided is the 
primary atom.) 

. No one has ever seen a molecule; these particles 
being so small that even the best microscope fails 
to reveal them. The diameter of a molecule has 
been measured to be one ten-millionth of an inch 
( ioo. o 6o.oo ^ water is about one-eighth 

of an inch in.) . If it is enlarged five crore times 
such that its diameter is nearly a hundred miles, 
the molecules of water within it would appear to 
have one inch diameter and if the drop were 
magnified to the size of the earth, the molecules in 
it would appear about the size of oranges. 

The velocity of molecules in a gas varies froni 
one to seven miles per second, while it should be 
remembered that the velocity of a rifle bullet seldom 
exceeds half a niile per second. Seven miles per 
second is such a high velocity that if a body be 
projected with this velocity from the surface of the 
earth, it would go beyond the earth's attraction 
and would never return. 

By indirect methods it has been learnt that one 
cubic inch of air contains 4424000DOOOOOOOOOOOOO 
molecules. It has been estimated by Prof. Andrade* 
that the number of molecules in one ounce of water 
is so great that ‘if every man, woman and child in 
the world were turned to counting them and counted 
fast, say five a second, day and night, it would take 
about 4 million (4000000) years to complete the job’. 

*The Mechanism of Nature by E. N. da C. Andrade, 
D. Sc., Ph. D., p. 37. 
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Although the molecules are so very small, they 
are not relatively near neighbours, the space between 
them IS much greater than that occupied by the mo- 
lecules themselves Within the sohds the molecules 
oscillate to and fro about a mean position In 
the liquids they are more free to move and in 
the gases the agitation is very great For m- 
stance the separation of molecules m steam is about 
twelve times greater than m liquid water On ac- 
count of this greater freedom in gases, the molecules 
are constantly colhdmg one agamst the other, the 
number of collisions per second bemg about 6,000 
million. 1 , e , 6,00,00,00.000 times per second The 
mean distance travelled between successive collisions 

has been estimated to be three-millionths 
of an mch 


(~1 000 000 ) 


This IS the picture of the hurly-burly tumultous 



dance of molecules within a gas 
We shall start to explore the 
intenor of a molecule now In 
a molecule of common salt (See 
Fig 1) there are two atoms, 
one of sodium and the other of 


4 chlorme but m a complex mole- 

Pjg j that of alum the num- 

ber of atoms IS about hundred 
Accordmg to the Jama view, the material atoms 
have the capacity of compressmg an mfinite number 
of themselves into one molecule We shall 
presently brmg forth the evidence of modern 
science m confirmation of this view. 


When a gas is heated, the molecules withm it 
rush about more vigorously and if the temperature is 
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suBUciently raised, the molecules begin to fall to pieces, 
i e , the atoms composmg them get separated out 
just as a cluster of balls glued together would break 
up under hard impact 

The older view with regard to the atom was 
that it is a “bilhard-ball” — like thing, hard, unbreak- 
able, indestructible and of the same nature all 
through, hke a jelly but this conception of atom was 
revised by Sir Rutherford Accordmg to him the m- 
tenor of the atom is a solar system, t e , an atom is 
not solid like a billiard-ball but highly porous like 
the solar system From a series of difhcult expen- 
ments Rutherford came to the conclusion that an 
atom contams withm its centre a massive charge of 
positive electricity*, with a number of negative elec- 
tricity particles, called electrons, going round the for- 
mer with very great velocities m fixed orbits like 
the planets round the sun The specifications for the 
hydrogen atom are given below The positive charge 
in the centre is called the proton Sec Fig 2 on 
p 14 

Hydiogen atom 
Diameter (aoo ooo.ooo ) 

164 

Weight 100 oQo 000 oos.ooo uoo ooo ooa gram 

'See foot-note on p \u of the Prologue 

When a dry vulcanite fountain-pen is rubbed with a silken 
handkerchief, it is obsened that rubbed bodies acquire the 
property of attracting light bodies such as scraps of paper or 
small feathers They are said to be charged \vith electricity It 
should be noted that the vulcanite becomes charged with one kmd 
of electricity and silk with the other kmd These two kmds 
are called arbitrarily as positive and negative 
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500,000.000.000,0 
1,300 miles per second 

■ 2 ^Q -of the weight of the 
hydrogen atom 
Proton 

About ten times that of the 
electron. 

that of the hydrogen atom 


Diameter 
Speed 
Weight 

Diameter 
Weight 

The central positive charge of electricity, the 


nucleus, has a diameter only about a ten-thousandth 
of that of the atom and practically all the mass of 
the atom rasides in it The diameter of an 
atom IS one part out of twenty crore parts of 
an inch The lightest atom is that of hydrogen* 
having a mass only one-quadnllionth (1 followed by 
24 cipher j) part of one masha (gramme) while the 
mass of an electron is even two-thousandth part of 
this The diameter of an electron is five-bilhonth 
(1 followed by 12 ciphers is a billion) part of an 
inch which is about 2,500-millioath (r aiw 
’U«r) part of the diameter of human hair In an 
eight-mile molecule the electrons are only 8 mches in 
diameter These electrons revolve round the nucleust 
several quadnUion times per second with a speed of 
1,300 miles per second All these figures tend to 
show that matter is extremely porous This porosity 
of matter was clearly understood by the Jam thinkers 


♦Hydrogen is the gas which is evolved by dissolving zinc in 
sulphuric acid and on account of its lightness is used in filling 
, toy ballodns and also bigger ones Water is a compound of 
hydrogen and oxygen 

tThe concentrated electric charge m the centre of an atom is 
called the nucleus 
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several centuries before the Christian era It is this 
fact which IS expressed by words 
5Tfiir (subtlety and accommodating power of the 
molecules) (See p 5) It is interesting to quote 
m this connection the words of Prof. Edding- 
ton, the great Astronomer Royal at Cambndge 
He says “If we eliminate all the unfilled space in 
a man's body and collect the nucleii and electrons 
into one mass, the man would be reduced to a speck 
]ust visible with a magnif 5 ang glass ” 

In order to understand fully how innumerable 
atoms of matter may be compressed m one unit of 
space (srl5r) {vide p 4), let us proceed a httle further 
and look into the constitutions of atoms as revealed 
by modern science 

The positive charge of electricity m the 
centre of the hydrogen atom is called the proton 
and there is only one electron revolving about this 
proton in a circular orbit of one 25 milli onth part of 
an inch (See Fig 2 ) In the same way an atom 
of helium gas contams two protons m the centre 

and two electrons 
movmg round the 

ELECTRON 

Then there are 
atoms with three 
protons in the 
centre and three 
electrons gomg 
round and so on, 
until m the heavi- 
Fig 2 The atom of hydrogen OSt atom o 

♦The nucleus of an atom may consist of one or more number 
of protons 
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uramum metal there are 92 protons m the centre 
and 92 electrons gomg round them in different 
orbits In each case the number of protons is 
equal to the number of electrons The atoms of 
iron, copper, silver, and gold consist, respectively. 




of 26, 29, 47 
and 79 elect- 
rons and pro- 
tons each 
In figure 3 


Helium Lithium Beryllium shewn 


Fig 3 


atoms of he- 


hum, hthium and beryllium The sign -f refers to 


the proton and the sign — refers to the electron 


The great vanety of matter in the umverse de- 
pends on the fittmg together of 92 kmds of atoms 
to form all manner of structures These 92 differ- 
ent kmds of atoms consist of 92 different nucleu 
with correspondmg swarms of electrons 


We have ]ust mentioned on page 12 that on 
sufficient heatmg the molecules of matter get broken 
up mto the constituent atoms The question next 
arises as to what happens when an atom or atoms 
are contmuously heated to a very high temperature 
The temperature withm the mtenor of certam 
stars is very high, the highest temperature estimated 
by Eddmgton bemg about four crore degrees 
Centigrade What would be the sta!te of atoms 
mside these stars'!" At these high temperatures the 
atoms begm to lose their outer electrons, t e, the 
electrons which compose the body of the atom be^ to 
separate from the atom Such atoms, m the langu- 
age of science, are caUed "ionised'' atoms, and the 
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process of separation of the electrons from the atom 
IS called "lomsation” In some case it happens that 
atoms lose entirely their rmgs of electrons, the 
atoms are then called 'stripped’ atoms The theory 
of stnpped atoms has found a beautiful confirma- 
tion m the following important and cunous astro- 
nomical discovery 

Sinus which is the brightest star in the 

heavens, has got a dark companion ten thousand 
times famter than itself which was discovered m 
1845 by Alvan Clark From calculations the mass of 
the dark companion was found to be one-fourth of 
Sinus, or f of the sun It has a diameter 1/30 of the 
solar diameter and surface temperature 9000 degrees, 
while the surface temperature of the sun is only 6000 
degrees Centigrade A simple calculation shows that 
the matenal of which this star is composed is 2000 
times more heavy than the heaviest metal known on 
earth An ordinary layman thmks that either gold, 
mercury, lead or platmum is the heaviest metal 
It IS true that platinum is the densest metal 
known on earth but have you ever dreamt that 
there is somewhere m the universe a metal 2000 
times denser than platinum and as to how 
could it have been formed ? What must be the pec- 
uharity associated with the atoms of which it is 
composed ^ Prof M N Saha, D Sc , F R S , in 
his Presidential Address dehvered before the Science 
Congress, Bombay, m 1926, says, "It is apparent 
that the star consists only of stnpped atoms, that 
IS to say, of atoms which have lost some of their 
outer nngs of electrons This must be due to the 
high temperature prevailmg in the star, but it is 
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not at all clear how stnpped atoms with a large .ex- 
cess of positive electricity can be so closely packed,* 
because as the charges are of the same sign, the 
tendency would be for mfinite dispersion, mstead of 
abnormal condensation But such cases of abnormal 
condensation are not altogether imknown in Physics 
The nucleus of atoms consists of a large excess of 
positive charges which are somehow packed within a 
very, very small compass ” 

The last words of the renowned physicist Dr 
Saha mean uothmg but that an innumerable number 
of atoms in a subtle state can occupy one unit of space 
{Pradesh) This was the teachmg of the Tirthan- 
kariis centuries before the advent of modern 
science 

With regard to this kmd of matter, Eddmgton 
wrote a few years ago, "One ton (=28 maunds) of 
such nuclear matter can be easily earned m a waist- 
coat pocket ” But now comes the news that matter 
even more dense than this has been discovered 
Ruby Ta'Bois, F R A S , wntmg m “Arm Chair 
Science,” London, July 1937, says ; 

“In some of these bodies (small stars) the mat- 
ter has become so densely packed that a cubic mch 
weighs a ton The smallest known star discovered 
recently is so dense that a cubic mch of its mate- 
rial weighs 620 tons 1 ” 

A piece of matter one mch long, one inch broad, - 
one mch thick has a weight over 17,000 maunds I! 
Can you dream it ? Can you believe it ? ’ Never- 
theless it is a fact It is the result of gw Tiuim? 

*See Foot-note on page xii of the Prologue. 
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stRrt that an innumerable atoms of matter 
can occupy one Pradesh Modern sceptic thmks 
and wonders whether the phenomenon of packing of 
stripped atoms was known to ancients However 
the fact IS there The defimtion of Pradesh is full 
of significance We reproduce it once more 

' Pradesh is the umt of space occupied by one 
indivisible atom of matter but in which innumerable 
atoms of matter may exist in a subtle state " 

Now we take up the discussion of the next com- 
ponent (Dharma) m the main Sutra 

^ 3?3ri‘ ii ? n 

(Dharma) has been defined by the Jam 
writers m the foUoiimg terms — 

“^FTor fSlfJTtT 

(The auxiliary cause of motion is Dharma ) 

*1*4: sft^FTT I 

!3nT=5®rt| ^ II || 

(As water helps the movement of a moving fish 
so does the medium of Dharma help the motion of 
matter and soul But it does not mo\e those uhich 
are not movmg ) 

It should be noted that the ivord Dharma* has 

-^-“vfnfcpT: 1 

^(ddl^ y^fl %®ri: I 

f^TPrai m r» 


^T^tarTTiRiiT 
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been used m entirely a diSerent technical sense than it 
IS ordinarily understood to mean Hmdu philosophers 
have used the word in the sense of 'duty' or 
"righteous deeds" but according to the Jam writers 
qd ) "Dharma” means the Aether of Space, 
the medium of motion, peculiar although it may 
seem 

— ^ gm ii u 

(Dharma is known to assist the motion of soul 
and matter It is formless, mactive and eternal. 
It behaves hke water towards the fish m the world ) 

qfturapn j 

?r ll n 

3?JI55THT ^ ^€ 3 ^ ’Tg'I3i| I 

11 ii'» 

(The medium, which helps the motion of thmgs 
already m motion, is called Dharma Just as a fish 
takes the help of water in its movements so do soul 
and matter take the help of Dharma when they begm 
to move by themselves ) 

«T«rr 11” 

— II j, 

(The fulcrum of motion for substances hke soul 
etc , IS called Dharma by the adepts ) ^ 
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?[=r ^ jtRt ^>Roni, I 

7^sr?JlT « W^i qf^'Sfcr; 11 II 

^^^splpToJficzjf gf^ar^ I 

?l#f STFI II V3 0 11” 

— 'srnrjPT II sr« ii 

(That which is the cause of motion of substances 
like souls IS Dharma It helps motion ]ust as water 
helps the motion of a fish It pervades the whole 
umverse (vil+i+Ri), is without form and eternal and 
(ts true nature is known only to the omniscient'' 

In PatKltashkaya Sar of Shri Kundakunda we 
have the following detailed descnption of Dharmas- 
cikaya — 

^frf^^5Tts?^S5rfrTF^S5is^s^! i 

^ M<!,sy: II ^ o H 

qftoTd: f^2l: I 

f^^dFIT II 

JT»I5TI^TP?( 1 

rfsIT 3?3WT 11 11 

■allUH^'lx^^ tt'si.Wd^d 1 

=d II II 

Jf ^ JTE^fd dq-ffid# W1 Jf ditlcd-^siod^ I 
5r: sra^ 5i;iR5HT ^ II II 

TO =d 11 11 

— Sansknt rendering of Ptaknt Gathas. 
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(Dharmastikaya being a non-corporeal (3t^) 
substance has none of the qualities ordinarily 
associated with matter, t c , it is devoid of quahties 
of contact, taste, colour, smell, and sound It is 
a conUnuous medium pervading the whole umverse 
) Although, truly speakmg, it is non-atomic 
in nature, » e , without grams m its structure, 
for purposes of practical convenience, it is regarded 
as made up of a number of umts of space, i e., 
Pradeshas 

It undergoes an mfimte number of modifications 
of an mcorporeal nature* and has the charactenstic 
property of persistence through births and deaths, 
hence it is a real and permanent substance It 
remams unchanged by the motion of objects but it 
conditions the motion of those that can move, 
matter and life 

Exactly as water is mdifferent to the move- 
ment of fishes, so is the Dharma Dravya, itself 
non-motive, the stne qua non of motion of souls 
and matter 

Dharma and Adharma are the substances with 
the help of which we can distinguish between the 
finite umverse and the void beyond it, these media 
condition the motion and the state of rest of the bodies 
They are uncreated (like Space, Tune and Matter) 
and are co-extensive with Lok&kSsha (Umverse). 

Dharmastikaya neither moves by itself nor creates 
motion m other thmgs but it supphes the necessary 
means for the motion of hvmg and non-liv ing 
bodies ) 

*For these modifications read commentaiy on Sutra 7. 
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The attributes of Dharmastikaya are given in 
Swetambar Sutras as follovis — 

or sfipniw 

^ ^rfcWRT ^ 'T^% I 

ur I 

— arrenr srafta sicr: ?? «o v v<j? 

«!«n^ Stiifirai fwf|?IT I 

21 311211%, II 

— 53wn«T05T ensJHo R6, »rraT a 

The Jama point of view with regard to the 
media of motion and rest ( tpf and arstH ) is well 
summarized by Prof A Chakra\ a tmayanar, M A , 

L T , Presidency College, Madras, m his English 
commentary on Panchasttkaya We quote the 
followmg from page 96 — 

“Motion and rest contemplated m this connection 
are distmctly physico-mathematical They should 
not therefore be mterpreted even metaphorically to 
mean anythmg more than that conno^atlon We 
have to remember the followmg points — 

1 Dharma and Adharma are Amurta Dravyis, 
They have no sense quahties of colour, etc 

2 They are Ajivas — non-living 

3 They have spatial relation though m them- 
selves Eka-pradeshi (q^-stsfV) 

4. They are Nishknyas — ^non-active 

5. They are Bahiranga hetu (ar~?n |q) or Udasma 

hetu |q) and not Mukhya hetu 
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6 . They are non-discrete and continuous 

These are some of the important common 
quahties emphasised by the Jam thinkers 

The Jam philosopher recognized m the world 
matter, hfe and space But are they enough? No 
There woM he no world The Atoms and Jtvas may 
he scattered throughout the tnfimte space Therefore 
there must be something else besides these three 
That something must be able to mamtam a coherent 
system of Jivds and atoms, must have the function 
of preventmg the atoms, from fl3nng about, must 
limi t the boundary of the world of thmgs and 
persons. For the author distmctly says that without 
Adharma there would be only chaos; there would 
be no world Therefore the Jam thmkers pomted 
the existence of a fourth entity which bmds 
together things and persons So the h5q>othesis of 
Adharma 

This is somethmg like Newton’s gravitation; 
but Adharma is shghtly different Its mam function 
is to arrest thmgs and but then there is one 
difBculty If -there were Adharma alone how could 
there be motion at all in all thmgs? There would 
be an eternal paralysis of Reality To remove 
this difficulty Dharma had to be posited. The 
function of Dharma is to guarantee motion withm 
the limits imposed by Adharma This is the reason 
for the second hypothesis 

But the trouble is not yet over If the two 
exist withm a spatial hrait one guaranteemg motion 
and the other rest, then the thmgs m motion must 
be m motion for ever and things at rest must be 
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there for ever * But our experience is not of that 
kind One and the same body has motion or rest, 
it may move or it may come to stay Therefore 
Dharma and Adharma must be deprived of their 
causahty They can only be Bahirang-hetu or 
UdAsma-hetu, t e , they must be indifferent and 
neutral m themselves and yet must be indispensable 
to the composition of the world 

This seems to be the logical development of the 
system The most approximate modem conception 
answering to the description wdl be Ether of the 
physicist But the Jama systems require two such 
entities functionally different, one acting like 
Newton's gravitation (Adharma) and the other gua- 
ranteeing motion within the limits It would not be 
quite accurate to think of centripetal or centrifugal 
forces, because Dharma and Adharma are Nishknyas 
Does it mean the duahty of electro-magnetic in- 
fluence of Ether ? The constitution of an atom is 
supposed to be a system of electrons (positive and 
negative) f Had the Jam thinkers any such idea 

•(Foot-note is ours) Sir Issac Newton, the great scientific 
genius of the West (1642-1727 AD), enunciated his first law of 
motion as follows 

“Every body continues in its state of rest or unifonn motion 
in a straight line, except in so t ar as it may be compelled to 
change that by impressed forces " 

“Material frictions and reactions are i isible as absolute inter- 
ferences which can change the motion of a body”. 

— The Nature of (he Physical World, Eddingloii 

fThis is slightly erroneous, positiie electron is not the 
proton Proton is 2,000 times heavier than the positive electron 
discovered m 1932 
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about the whole world ^ We can only contemplate 
But of this much we are certain that Dharma and 
Adharma are parts of the physical system They 
are two different entities without which the System 
of reality would he impossible and incomplete ” 

Let us see what has a ph 5 reicist to say about 
his sether. 


Ill a popular scientific work An Outline for 
Boys and Girls and Their Parents edited by Naomi 
Mitchison, we find the followmg on p 314 ■— 

"The first problem was, of course, that if hght- 
waves were real waves, they must be waves in 
something They were plainly not waves in matter, 
it was necessary therefore to mvent somethmg else, 
which was not matter, for them to be waves in 
This somethmg they called the "ether", and imagined 
it as an utterly thin and utterly elastic fluid, that 
flowed Undisturbed between the particles of the 
material universe and filled all "empty space" oi 
every kmd. 


What was this ether like DifficulUes and 
contradictions appeared at once f For it was proved 
to be (1) thinner than the thmnest gas, (2) more 

♦■■Matenal media are penetrated by ether, their molecrdes 
being surrounded by it much as the leaves of a tree are sur- 
rounded by the air” 


f" A senons difficulty arises at this point It is difficult 
to imagme the planets as movmg with their enormous velocities 
toough (ether) a jelly hke substance without any loss of energy. 
The motions of the planets are perfectly regular and show no 
signs of any loss of this kmd ” 


— Edmn Edser »» ••Light ” 
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rigid llifin steel, (3) absolutely the same every- 
where, (4) absolutely weightless, and (5) m the 
ncighbourliond of any electron, immensely heavier 
than lead 

Xgain w'e hav'e from I' M Denton's Rdahvily 
and Connnonst nst- — 

“ riu Newtoni.in i ther is nicid, vet allows all 
matti r to move about it without friction or 
resistaiue, it is i lastic but taniiol be distorted it 
inovt's but its motion uantml l>t fletccted it 
c\crts forte on matter but mittir i \crts no force 
on it, it has no iniss nor has it any parts winch can 
be idenlifu d, it is said to bt it rest relatively to the 
"fived stars,” yet the st.irs arc known to bt in motion 
relatively to one anotlu r ” 

In tin A'ts/Ztfss Un’v rsc bv Mav Horn, published 
in 1935, \vi read (p 1 15) 

"A Iiiindrcd vi-ars ago the < tin r w.is icgarded 
as an elastic body, something like a |t U\ , but much 
stihor and lighter, so that it could vibrato evtrernelj 
rapidly Hut a great man> phenomena, culmmitmg 
in the Itlichclson t xpcriim nt and tin theory of 
Relativnty, showed that the dher nyisl it ^omdhirg 
Very diffcnnt from orJin'trv Urredriul sitbdanciS 

"Now an etiicr is also rctiuired for uhctricity 
and magnetism , 

Again from 'Ifu Nature of tlu Pliyi,ual World 
b}' A S Eddington, , the grcit aiithontv on the 
subject, we hav'u (page 31) 

"This doe^ not mean that the aither is abo- 
lished We need an adlier In the last 
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century xt was widely believed that aether was a 
kind of matter, ^having properties such as mass, 
ngidity, motion like ordmary matter It would be 
difficult to say when this view died out Nowadays 
tt IS agreed tJuU cetJier «s not a kind of matter. Being 
non-matenal, its froferties are sm generis (quite 
unique)* . Characters such as mass and ngidity 
which we meet with in matter will naturailly be 
absent m aether but the aether will have new and 
defimte characters of its own non-matenal 

ocean of aether ” 

Although the scientists have firmly come to 
beheve ather as non-matenal, their attempts to 
detect it are not yet over The most mgenious 
and well-known experiment devised to detect aether 
was performed some fifty-five years ago and is 
known as the Michelson-Morley Expenment. 

The idea of the expenment is this if all 
material bodies are really swimming through a 
hmitless ocean of asther, it is quite easy to find 
how fast they are movmg through it The follow- 
ing analogy will make the pomt clear The time 
taken to row a boat a certain distance up a swift 
nver and down agam is always greater than the 
time taken to row the same distance across the 
nver and back f Even if water were invisible one 
could calculate how fast it was flowing by measur- 
ing the time either way In the same way it was 
argued that if earth were really moving through 
ather a ray of hght would take a longer time to 

*This IS a brilliant confirmation of Jama view 

fThis fact can be proved mathematically 
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go lo a mirroi and return a certain distance along 
the earth’s motion than ac)oss it 

If aether were a malertal medium for the earth 
to move through, this seemed bound to be so The 
experiment was performed m America by means 
of the most delicate apparatus and, to the great 
disappointment of the workers, it was found that 
botli journeys of the ray of light took exactly the 
same time In the words of Richard Hughes 
"It sliowcd that to try seriouslj’’ to find out facts 
about tilt aithcr, as if it were a re:al thing, would 
be almost as absurd as to try and find out what 
wood the Good Sin piicrd's crook is made of 1” 

rh( aboie ( xperiment was performed in ISSl 
and in 191)5 the i xperimi nt was repealed with 
better precautions Ihc result was published in 
the Proceeding', of the \iiicrican Academy of Arts 
and Scicnc s. the result again being zero Dunng 
tlic period 1921-25 a '•erie^ of more ixhaustue and 
elaborate experiments wen earned out by Prof 
D ^filler on Afount Wilson, California Fne thou- 
sand olscrialions were recorded for full period-, of 
24 hours and extending o\Lr ten da\s ^ The final 
conclusions were that tin re was a rolatui motion 
of the earth and the .ctlicr 

Tilts result produced a gre.it commotion in the 
scientific world for 'Michelson-Morlcy Experiment led 
us to conclude that i ithcr then was no material 

*It IS «cll to note fr»m this tlie pri-nt 2 t il nnd is5iduit\ 
Inch these western worUr-. c\incc in the scirch after truth 
Read carefully tlieir attempt-, to detect b\ c\perimcnts the 
Dharma Dravya 


StTTRA Ir 


29 


asther or that it moves with the earth or that it 
IS at rest m space, while Miller's work indicated 
asther drag and proved aether to be not non- 
existent 

More delicate experiments were taken up m 
Germany m the year 1925 by Tomaschek to detect 
the motion reported by Miller The work of 
Tomaschek was again criticised by Chose m Amenca 
and he carried out his experimentSj pubhshed m the 
Physical Review, August 1926, but no such motion 
could be detected The Michelson experiment has 
been again repeated in recent years in a free balloon 
at heights of nearly 1^ and 3 miles but the authors 
report that they are unable to confirm or refute the 
Miller’s report The Miller's results are for some 
reason inaccurate appears to have been estabhshed 
by the research of Kennedy m U S A. pubhshed 
in November 1926 The famous " Chicago rotation 
experiment " designed to test the effect of the earth’s 
rotation on the velocity of light confirmed the view 
that csther was stagnant not moving 

The physicists have sometimes become very 
much confused over the aether controversy In the 
words of N. M Bhgh, A R C. Sc , A I C.* 

" If an ether does exist it would be a four-dimen- 
aonal concept and its absolute nature would be 
]ust as impossible of comprehension as the function 
which it serves ” 

Let us review the whole situation why were 
the scientists led to such absurd conclusions that 
ffither was thinner than the thinnest gas and at 
the same tune more rigid than steel . absolutely 
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weightless and at the same tune heavier than lead ’ 
(See p 25-26 The answer is because they 

then regarded sether as a sort of matter, «. e , they 
identified Dharma Dravya with Pudgala Dravya , 
and the discrepancies have now disappeared, when 
they have come to regard it as a non-matenal 
( ) medium Remember the latest utterance 
of A.S Eddmgton, M A , LL D., D Sc , F R S , 
Plumian Professor of Astronomy m the University 
of Cambridge, "Nowada}^ it is agreed that zether 
is not a kind of matter " 

Why was the Michelson-Morley experiment per- 
formed and repeatedly performed with such great 
refinements ? To find out whether the ocean of 
aether was movmg or stagnant And what is the 
latest pronouncement on the subject ? D C Miller 
in his paper “Ether-drift experiment and determina- 
tion of the absolute motion of the earth ” read 
before the British Association, Leicester, September 

1933, and published m the “ Nature “ February 3, 

1934, says 

“ The magnitude and direction of the observed 
effect vary in the manner required by the assump- 
tion that the earth is movmg through a fixed 
ether ” * 

There should be no surprise in the manner m 
which the scientists have arrived at this conclusion 
As we have remarked several times m the Pro- 
logue we cite once more the words of A D 

*This IS further supported by the papers published m the 
Physical Review (American), February IS, 1935 (See ‘Discussion 
on Ether-drag by Cartmel) 
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Rikhie ' " Saentific men are bound to be revolu- 
tionary , to scrap ruthlessly whatever theory^ is 
found to contradict facts, and adopt a new one 

So we see that on the basis of the latest scien*- 
tific evidences two points are well-established. 
Dharma Dravya, the ^ther is non-matenal, fiUmg- 
all space and not moving. 

Compare with this the Jam version 
3P# JfiRpn 31^ II 

( Dharma Dravya is formless, inactive, and 
demctl. It behaves like water towards the fish in 
the world.) 

Some people think that with the advent of 
the theory of Relativity, the ether has been thrown 
out ofsaence They should carefully note what 
the great exponent of Relativity, Prof Eddington, 
has to say on this pomt "This does not mean 
that the aether is abolished We need an aether. " 
( See page 26 ante ). Thus it is proved that 
Science and Jam phs^ics agree absolutely m so far 
as they call Dharma (^ther) non-matenal, non- 
atoauc, non-discrete, continuous, co-extensive with 
space, indivisible and as a necessary medium for 
motion and one which does not itsdf move 

Adharma. 

Let us now take up the next entity m the 
Sutra, VIZ, Adharma 

“sTtpiT sflg guRjier I” 

— ^ fsWWK II ^ II 



32 


Cosmology Old and New^ 


(Adhanna is the auxiliary cause of rest to soul 
and matter) 

3n7»Tf^5nJFT; i’^ 
— qyjtTra gsr 

(The principle which guarantees the permanence 
of world structure is called the Adharma ) 

From Dravya Samgrah, we have — 

^r^rr^TSTr 'ir«r^T ^ iiUii” 

— Sanskrit rendering of Prakrit Gotha 

(Adharma Dravya assists the stasnng of souls 
and matter which are stationary ]ust as the shade of 
a tree helps the staymg of the travellers But 
Adharma does not stay those which are moving ) 

‘ ^ rRTFTPT firfw* I 

jcjrsn-^tJTPT^: f?«rfeROTrfl n” 

— t<4!iwTv q .{4 9P15 !i;t II Rl, <iV II 

(Adharma is the cause of rest of various sub- 
stances ]ust as the shade of a tree is the cause of stay- 
ing of persons heated by solar rays or as the earth is 
the cause of staymg of creatures hke horses, etc ) 

^S^sfq sq^ II ? vs ? II 

(Adharma is the cause of rest of matter and 
other substances. Adharma, like Dharma, pervades 
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all universe (snwnni) ana ul 

simitar to Dharma ) 

“?r i 

5tnu I) ^0 » 


(Adharma, like Dharma, is ivithout form, in- 
active and eternal, it is the auxiliary cause of rest 
to soul and matter as is the shade of a tree the 
auxiliary cause of rest for the travellers) 


From Panchaslikaya Sar we have— 

f^(d to ’J? 3 sto? 11 11” 

Sanskrit rendering of Prakrit GatJm 


(The nature of Adharma Dravya is fundamentally 
the same as that of Dharma But as the earth is the 
resting place of objects, so is the presence of 
Adharma Dravya an indispensable condition for 

♦The Jam thinkers have divided the universe into two 
parts, LoUkisha (whiRiRr) and AlokaSsha (yrtl-tr+Rl) In 
the former the substances Dharma and Adharma permeate and 
hence in this region bodies move and come to rest, in the latter 
these media of motion and rest are absent, it is all pure infinite 
space beyond Lokdkisha 

The beautiful scientific exposition of these two regions is 
given later in this book 

This idea is expressed m the following Gdthd from Tnloksar. 

— tnttr ti *1 n 
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the rest of things in motion, whether they are 
animate or inammate ) 

Also from Svretambar Sutra v/e read, 

sTKIIJi <T ^ 

^ H I m 5!^ 

^ I 

This expresses the same conception of Adhaima 
as m the Digambar versions 

To summanse, Adharma Dravya is a non- 
hvmg, formless, mactive, contmuous medium without 
which equilibrium in the unverse would have been 
impossible In the absence of which the souls 
and the atoms would ha^e become scattered in 
infimte space, that is cal'ed Adharma by Jamachar- 
5'ds It 13 the bmdmg force which is responsible 
for a stable umverse, nthout it there would be 
chaos and no cosmos 

In the words of Prof A Chakravarti (Philoso- 
phical Introduction to Patjch^slikaya Sar, p xxvi- 

XXVJl) — 

" The Jam thinker pe’^inently asks the ques- 
tion why th-* atoms shonld be kept together consfa- 
tuting the "^orld of ilahi Skandha "> ^^^ly should 
they not get di-sipa ed throughout Anan dka-a or 
infimte space ’ Then there wuuld be no world 
The very fact that the structnre of the wor’d is 
permanent, that the w'crld is a co‘-mos and not a 
chaos implies the existence of ano her pnnciple 
which guarantees the permanency of world’s struc- 
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ture and world form This principle has the func- 
tion of bmding the flymg atoms to the worlds 
centre Its function is then distmctly mhibitive 
to arrest the flymg atoms This physical pnnaple 
IS called Adharma or rest 

"Both Dharma and Adharma pervade through 
space up to world hmit They are absolutely non- 
physical in nature and non-atomic and non-discrete 
m structure The quahties of Pudgala are not 
found therem Nor have they the structure of 
space which is constituted by space pomts These 
two physical prmciples are perfectly simple There- 
fore they may be spoken of as one or as many 
They are spacial and yet are non-spacial They 
are Amurti and Arupa They are neither hght nor 
heavy They are not objects of sense perception. 
Their existence is inferred only through their func- 
tion Such are the characteristics of these two 
prmaples which are dtsltnctly pecuhar to Jmna 
Physics ” 

It is a fact worthy of notice that although all 
Indian philosophies have devoted very great p ains 
to the theories of world evolution, none of them 
but the Jains could think of these vital principles 
of motion and rest without which a stable world 
structure is not possible 

Let us now try to investigate the modem 
saentific equivalent of the prmciple of Adharma 
as we have proved in the foregomg pages the lumi- 
inferous se her to be the eqmvalent of Dharma 
Dravya Apparently the cementmg force m the 
world IS what saence calls “gravitation”. 
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Although the law of gravitation has been styled 
the most extensive generalisation to which the ’ 
human intellect has ever attained, Isaac Newton, the 
discoverer of the law, did not quite understand it 
In his “Letters to Bentley” Newton wrote 

“You sometimes speak of gravity as essential and 
inherent to matter Pray do not ascribe that no- 
tion to me, for the cause of gravity is what I do not 
pretend to know, and therefore would take more 
time to consider it 

“Gravity must be caused by some agent actmg 
constantly according to certain laws, but this agent 
be material or non~maierial I have left to the consi- 
deration of my readers” 

It IS worthy of note that Newton himself hit 
at the truth when he suspected that the real cause 
of gravitation may be a non-matenal agency. In 
the foregomg pages we have pomted out clearly 
that Jain metaphysics regards the medium of rest 
(the gravitation) as non-matenal We shall presently 
see that the Einstemian view of gravitation regards 
the cause of gravitation as passive and non-matenal 
(sum 

— ii?s, ?on 

The Newtonian view of gravitation can be 
gathered from the foUouong considerations . All bodies 
with which we are acquainted, when raised mto the 
air and quietly abandoned, descend to the earth's 
surface They are urged thereto by a force oreftort, 
which, “although it is beyond our power to trace”*, 

*OitUtnes of Astronomy by Sir John F W Herschel, Bart , 
K H on page 265, 
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we call gravity According to the law of grav^a- 
tion every particle of matter pulls every other 
particle directly as the product of their masses and 
mversely as the square of the distance between 
them, i e , the heavier the bodies are, the greater 
IS the mutual force of attraction between them and 
greater the separation, the smaller is the force of 
attraction, if the distance between them is doubled, 
the force of attraction would become one-fourth, if 
the distance is trebled, the force would become one- 
ninth and so on 

It was the genius of Newton to extend the 
law of gravitation from the earth to the heavenly 
bodies He came early to suspect that the force 
which keeps the moon m her orbit is none other 
than the power of attraction of the earth After 
years of waiting, trying and expenmentmg he prov- 
ed mathematically the truth of his conviction On 
page 65 of The World in Modern Science Leopold 
Infeld says — 

“Newton was the first to appreciate that the 
fall of bodies, the motion of the moon round the 
earth, the motion of planets relatively to the sun, 
are all governed by a smgle general law ofjgravita- 
tion 

“All bodies mutually attract each other. Take 
a single case — that of two homogeneous spheres. 
The law of gravitation tells us the direction of the 
attraction between these spheres and what physical 
■factors determine its force The direction is that 
of the straight hne which joms the centres of the 
spheres, the force of the attraction depends only on 
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the masses of the spheres and on the distance 
which separates their centres Let us double the 
mass of one sphere and treble that of the other 
The force of attraction will be mcreased 2x3, — ^that 
IS, SIX times Put more briefly ^d generally. 

The force of attraction of two bodies vanes 
directly as the product of their masses Next 
assume that the masses of the spheres remain the 
same but that the distance is trebled The force of 
attraction is now reduced by 3 x 3 times , — i e , mne 
times In other words, the force vanes mversely 
as the square of the distance 

But how is it that this force does not mani- 
fest itself m connection with objects which surround 
us ? Why do not chairs, tables, houses tend to 
move towards each other ? The answer is simple 
The forces of attraction are extremely small, m the 
case of objects around us they are insufQcient to 
overcome the forces of resistance to motion — ^that 
IS to say, the forces of friction — ^ivhich are always 
brought into pUy If the attractmg bodies are very 
massive, the forces of attraction become appreciable 
It IS due to them that the earth attracts the bodies 
m its vicinity and the planets move around the 
sun and the moon moves around the earth 

Yet another question suggests itself in this 
connection If bodies attract each other along the 
straight Imes whicli join them, how is that that 
the earth does not fell upon the sun and the moon 
upon the earth ? The prmaples of Newtoman 
dynamics supply the answer to ths question The 
direction of motion is not that of the direction 
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of the force When a stone drops freely from a 
height, it falls vertically towards the earth's centre 
A projectile discharged from a heavy gun, however, 
describes a parabola, although, here too, the force 
of gravitation acting upon it is toivards the earth’s 
centre If vi& could tinpuri to the pfojecttlcs suf- 
ficiently great vdocity, we could make them move round 
the earth as does the moon " 

Newton extended the concept of gravitation to 
molecules and atoms also The propensity of tivo 
bodies to react chemically w'as attributed to the 
attraction of the particles of one for the particles of 
the other Later on the term attraction was chang- 
ed to afftmty. The Greek philosopher Democritus* 
held the view ‘that the atoms are attracted to one 
another on account of their whirling motions’ 

These considerations lead us to the conclusion 
that gravitation is the cause of the stability of the 
macroscopic as well as microscopic systems of the 
universe But for gravitation, there would be all 
chaos, there would be no world The atomsf would 

*A Comprehensive Treatise on Inorganic and Theoretical 
Chemistry J. W Mellor, page 785 

f We have pointed out that the earth moves round the sun 
because of gravitational attraction In the case of atoms, how- 
ever, gravitational attraction plays no real part The masses of 
electrons and protons are too small for that On the other hand, 
here there is an incomparably greater electric force, * e , the 
force of attraction between the positive electric charge of the 
proton and negative electric charge of the electron (See J^oot-note 
page Ml of the Prologue) However the law which governs this 
attraction is exactly similar in form to the law of gravitation, so 
that it IS merely a change of name It is again a force of attrac- 
tion which keeps an electron moi ing round the proton 
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be scattered throughout space, the galaxies would 
disperse, the members of the solar system would be 
torn off one from the other Hence the necessity 
of the important postulate of Adharma Dravya, 
the gravitation 

It should be borne m mind that Newton 
regarded the force of gravity as an active force, 
although actmg like an mvisible agency The 
modification of the concept of gravitation mtroduced 
by the author of Relativity, Prof Albert Emstein, 
renders gravitation quite inactive and thus brings it 
on the same level as the Adharma Dravya of the 
Jam philosophers 

The view of Einstein can be approached m the 
following manner Suppose this room is a lift,* the 
support breaks and down we go unth ever-mcreasing 
velocity, fallmg freely like a stone. Suppose I am 
inside the lift and I perform the expenment of 
droppmg an apple held in my hand Remember 
that the hft and all things contained in it are fallmg 
freely all the while To my surpnse I shall see 
that the apple cannot fall any more than it is al- 
ready doing owing to the free fall of the hft The 
apple remains poised in my hand The force which 
causes apples to fall, t e , gravitation as an active agent, 
disappears, so far as the man m the lift is concerned 

How Ignorant science is of the ultimate nature 
of gravitation is prettily set forth m a story told by 
Einstem, as a preliminary to a popular exposition 
"Suppose,” he says, "that a man ^vere put 

♦Lifts, electric or hydraulic, are fitted in various buildings, 
railway platforms, etc , for going from one storey to the other 
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into a perfectly dark cage that -was poised, motion- 
less, far out into inter-stellar space The man 
w-ould not weigh anything, he could move from one 
side of the cage to the other, or from top to bottom, 
by the slightest push, he could float in the middle 
of the cage without touching it Suppose that, 
unknowTi to him, a cable were attached to the top 
of the cage and some strong motive force apphed to 
the cable, suppose that this force drew the cage 
swiftly in the direction of a line from the bottom 


to the top of the cage, and suppose that the force 
were so steady and noiseless that it was not suspect- 
ed by the man m the cage What would he imagine 
was happening ? He would suddenly discover that 
he was being drawn against the bottom of the cage, 
only by a strong effort with his legs could he 
jump away from the bottom for a moment, and 
then he would instantly feel strongly 'attracted' 
back to the bottom Actually, as we can see from 
outside, the bottom is being drawn towards him; 
but he, accustomed to hts notion of gravitation would 
never suspect this He ivould feel 'attracted by the 
bottom’ And the most ingenious physicist, supphed 
wnth all the most sensitive apparatus, even if he 
guessed at two reasons for the sensation, could never 
determine which was the real one " 


In the words of Henshaw Ward "Gravitation is 
an absolute mysteiy We cannot guess at any ex- 
planation of Its nature If we call it ‘a force of 
_ ^ttraction we are not saymg anything, we can not 

gravitation as a fo;^ 
attraction because the state of rest orofumform motion, which 
he postulated (see page ?). cannot be observed in the snare ^ 
which we live In theLokakasha there is no space devoid oi Forces 
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conceive how a force can act at a distance without 
any medium through which to act or how the force 
can act instantaneously or what could propagate it ” 

But then what is the Emsteinian explanation 
of falhng bodies According to Einstein the totality 
of space IS so 'curved' that a ray of light, after 
travelling in a direct Ime for a long enough time, 
would come back to its startmg pomt The curving 
of space in any region depends upon the concentra- 
tion of matter there, the greater the mass of matter 
the greater is the curvature or warpmg If anyone 
could become familiar with the abstruse formul® 
and calculations of Prof Eddmgton it would be 
natural to suppose that space and time must be warp- 
ed under the influence of so much gravitational force 
assembled in one place How could it be other- 
wise ? How could space and time be expected to 
stand the strain of such an tnfole>abh deal of matter 
heaped around one centre ? In the w'ords of H Ward 
agam ''To be surprised at the curving of space is to 
be like a child w'ho is grieved when a house of cards 
crumbles under the weight of a big doll Certainly 
space and time must be distorted bj' gravitation" 
Why does an apple fall to the earth ? The answer 
IS the presence of the apple distorts the space m its 
neighbourhood and the apple then slips along the 
hue of the greatest slope, not that it is pulled by the 
gravitational attraction of the earth 

Nikhil Ranjan Sen, D Sc (Cal ), Ph D (Berlm), 
Professor of Applied Mathematics, Calcutta Univer- 
sity, in his article on Relativity* wntes as follow's 

♦Published in the Proceedings oj the Physics Senuitar, 
Allahabad Universit 5 ', 1925, Julj^ 
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“Though the general theory of Relativity gives 
a conception of the Universe totally different from 
the one on which the classical mechanics of Newton 
and Galileo is based, the new theory succeeds m 
describing all phs^sical phenomena m conformity ivith 
our experience quite as good as the classical theory 
With Newton's mechanics gravitation is simply a 
question of attraction at a distance accordmg to a 
definite law How this mechanism of action at a 
distance operates, the theory ts silent about the poinif^. 
Eiustein’s theory discards the idea of action at a 
distance and shifts the entire consideration to a 
totally different ground The cause of mteraction 
between bodies, according to the new theory, is to 
be sought m the peculiar nature of the space which 
surrounds the bodies presence of matter gives an 
appreciable curvature to the surrounding space and the 
matter falls down, as it were, along the slope o^his 
curvature accordmg to some definite law . . In 
Einstem's mechamcs, the law remams essentially 
the same though it is formulated in a more rigorous 
form out of necessity '' 

Although the scientists have not come to postu- 
late m clear terms the existence of a separate 
medium of rest,'^ like aether the medium of motion, 

*If we accept the Jam view the point becomes quite clear. 
It IS the all-pervadmg invisible medium of rest through 

■which gravitation makes itself felt 

tThe nearest approach to the idea of the medium of rest is 
the jieli coitctpt gradually being developed by Emstein and 
others m the name of the Unified Field Theory of gravitation 
and electrom^etism The field did not exist for the physicist 
of early 5 rears of the 19th century For him only matter 
and Its changes were real But the field concept is growing 
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they are constantly feeling the necessity of it They 
do require a medium for the propagation of gravita- 
tion Hence wrote Henshaw Ward "We cannot 
conceive how a force can act at a distance without 
any medium through which to act or how the force 
can act instantaneously or what could propagate 
it (See page 42 ante)” Or in the words of Dr N R 
Sen "How this mechanism of action at a distance 
operates, the theory (Newton’s theory of gravita- 
tion) IS silent about the point ” 

It is the greatest triumph of the Jain theory of 
Adharma Dravya that science had to postulate the 
cMstence of an invisible force of gravitation to account 
for the stabilit)' of the Unnersc, and that Einstein's 
modification of the law of graeitation had entirely 
divested the latter of its acti\e character Gravita- 
tion IS now regarded as an auMhaiy^ cause and not 
an actue puller, so that its character is now brought 
in exact conformity with the Jam view 

— ssaihHM? II 

steidib ind matter i*; b'-ing o\cr-ln'lovid In tlic field Modem 
science rccogni^ri; tno rcilitic"; Matter md field In the 
word- of Hinitcin and Inftid uIk chctroirngnctic field is. for 
tlic molern pin ‘sici'it. 'i>; red as the clmr on which he sits' 
To <juote the sT-mc further **\ nev conci.pl T-ppears in 

ph\sic.'', the mo=t iraport-mt intention =incc Newton's time 
the field It need' d great -^ck ntific inngination toredize that 
it 15 not the charge- nor the pirticlesbut the field in the space 
between the charges and the particles which is essential for the 
description of pht SIC il phenomena ” This 'field' is in fact the 
medium through vhich the binding forces of gratilation and 
electromagnetism operitc and Jeep tlie micro-copic as veil as 
macroscopic worlds together 
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(The principle which guarantees the permanence 
of world structure is called Adharma). 

And further 

1 

'llSwpRUT II 

— II 

(Adharma, like Dharma, is without form, m- 
active and eternal, it is the auxihary cause of rest 
to soul and matter as is the shade of a tree the 
auxihary cause of rest for the travellers ) 

Akasha 

We now take up the next Dravya Akdsha (sfRiRT). 
According to Uraasivami 

siI^Rr?2R*lIC. II ?<; II 

(The function of space is to give place to all other 
substances, or mterpenetrabdity is the characteristic 
of Akdsha ) Or 

11 

— "JWWK ^ II 

(That which accommodates souls, matter, time and 
media of motion and rest is called the Space *) 

♦According to the Hindu theory of Creation Akdsha is the 
primeval substance from which the other elements arose and 
therefore, as Dr Thihant has pointed out, Akdsha must mean 
some form of subtle matter and not the mathematician's space 
For this reason Dr Thibaut has invariably used the word 
"Aether” to denote Akasha and accordmg to him this is the 
•■Tilv consistent translation Sut the Jam thinkers do not believe 
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The author of Dravya Samgrali, Neimchandra 
Siddhdntchakravarti, descnbes Akdsha as follows 

arpiRl I 

^ 3T^?iTPnHrirf^ II II 

(According to Jainism, that which allows space to 
Jiva, etc., IS to be known as Akdsha The Akasha 
IS of two lands Lokdkdsha and AlokakAsha ) 

The learned author of says 

?s?rrf5r m l 

( 'mft: sTszfTti^ 

115151^ 'TjrfjnrzifeiT 3ri=PRrcr ) 

3??^^ wr I (srsi^r 
f^qrif^cT: 5rs^: 1 ) 

m the theory of creation and consequently thej' ackncntledged 
space to be an objective reality — not aether In the words of 
Prof A Chakravartty (quoted from the Plnlosophtcal Introdttchon 
to PanchasUkaya Sara) "curiously the noa-Jain Indian systems of 
thought do not pay any prominent attention to the problem of 
space In fact the more influential Indian sj'stem of philosophy, 
the Vedanta uses the term AkSsha indifferently to denote space 
and aether It is the latter meaning which is more prominent 
It IS to the credit of ancient Jam thinkers that thej took a bold 
attempt to attack the problem and that with very great success 
This fact is perhaps due to their great mterest m mathematics 
An adequate solution of the problem of space and time is 
intimately connected inth Mathematical Philosophy It is modem 
mathematics that has successfully reclaimed once agam space 
and time from the destructive dialectic of the idealistic 
metaphysics Space is mdispensable to Science and Realistic 
Metaphysics The wonders of modem science are all associated 
with the reality of space and what is contamed therein Hence 
to the “Indian Realism” space cannot but be real " 
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The same author Shn Akalankadeva has 
illustrated the accommodatmg power of space by 
saying that Akisha allows other substances to 
penetrate itself ]ust as water allows a swan 
( m : 11 (^) 11 ) but this analogy 

should not be mterpreted too strictly In fact a 
swan displaces a certam volume of water while 
Akdsha being a subtle substance, the idea of dis- 
placement does not occur there 

We give below a few more quotations to show 
that the idea of space m Jaimsm refers to the 
mathematician’s real space and not to any such 
thing as the aether — 

S^JISRf I 

II 

— U %£ u 



^^1^1 ii” 

— gtwr w n 

Exactly the same idea is expressed in the Swetam- 
har Sutra I 

“^TfJTrfon or i” 

(To accommodate ob]ects is the characteristic of space.) 

The nature and the characteristics of space are 
very fully described m PatKhastikaya Sar of SwAmi 
iihri Kundkunddchdrya We reproduce below the 
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Sanskrit rendering of the Prakrit Gdthds with trans- 
lation and part of the commentary from pages 99- 
104 (S B J , Vol III) edited by Professor A Chak- 
ravarti 

fNlori 3^5fPTT ^ I 

ii ii" 

What contams or accommodates completely all JivAs 
and Pudgalas and the remammg Dravyas is the 
world space or Lokikdsha 

II II ” 

Life, matter, the principle of motion and that of 
rest and also time, these are not distinct from the 
world But that which is the same as the world 
and also distmct from it, is Akisha or space which 
IS infinite 

Commentary 

The constituent elements of the Morld are the 
infinite number of Jivds, and the infinite physical 
objects, the prmaples of motion and rest and space 
and time Of these space contams the other five 
The space which is co-extensive with these objects 
is called Lokhkdsha But this is only a part of real 
space. Beyond the Loka there is Alokdkisha or 
Anantdkdsha This AnantdkAsha is pure space There 
are no objects animate or mammate m this Infinite 
Beyond. Not a tmy molecule of matter nor a 
stray Jiva would step beyond the limits of Loka 
The system of objects is held together by the 
prmciples of Dharma and Adharma And these 
prmaples are confined to Lokdkisha. 
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Thus we have to note that mathematically 
pure space is recogmsed to be possible by Jam 
thinkers 

AkAsha thus accommodates the other Dravyas. 
Why should it not be taken also as the condition 
of motion and rest? The author shows why it can- 
not be such a condition 

^ ai II n” 

(If space, in addition to accommodatmg other 
thmgs conditions their motion and rest, then why 
do these SiddhAs whose tendency is to go upwards 
come to stay at the summit of the world ? 

Commentary 

The author evidently explains why it is neces- 
sary to postulate the existence of Dharma and 
Adharma Cannot AkAsha be credited with the func- 
tion of motion and rest in addition to its own func- 
tion of accommodatmg thmgs ? Accordmg to the 
author such a h3TOthesis would be impossible It 
would be conflictmg with other facts, for if it is also 
the condition of motion and rest, then wherever there 
is AkAsha there should be free chance for motion and 
rest But neither a smgle Jiva or a single atom 
of matter could step beyond the limit of LokAkAsha 
though there is AkAsha beyond Therefore the 
author concludes that space is not the condition 
of either motion or rest These require mdependent 
prmciples as their condition AkAsha cannot be a 
substitute for Dharma and Adharma The J am 
S3^tem evidently considers the world mcomplete 
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and unreal without the statical and dynamical 
prmciples 

In GdthA No 100, the author has emphasised 
the same point again "Since there is a defimte 
Loka,” he says, "and since there is space beyond, 
there must be something besides space which 
mamtams the mtegrity of the system of things and 
persons For space itself cannot have that function 
of mamtaming the unity of the world " 

In G4th4 No 101 we have — 

^ qjRor ^ I 

iRlsR*! ^ 11 II” 

(If space be the condition of motion and rest, 
of life and matter, then there would happen the 
disappearance of Aloka or the beyond and the 
destruct on and dissipation of Loka or the world ) 

Commentary 

As a matter of fact, the world is an integral 
system of thmgs, living and non-hvmg, existing m 
space That there is some force or power which 
holds the constituent elements of the world together 
IS a necessary pre-supposition even of modern 
science It ts really wonderful that Jam thinkers 
several centimes ago felt the same intellectual necessity 
of supposing a physical force which maintains the 
cosmic unity The reason given for that h5Tiothe5is 
IS still more mteresting If there is no such power 
and if things living and non-hvmg were left m space 
by themselves without a further prmnple to hold 
them together, there would be only chaos, no 
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systematic world This argument must be consi- 
dered very important for it gives us an insight 
into the scientific ideas of the ancients TU posihve 
science of ancient Indians must have lem fairly 
vanced in order to promulgate such physical theories 
as aie contemplated iy the author 

In Gfithfi 102, the same fact has agam been 

asserted 

jRjf 11 

« 

(Dbarma and Adharma, * e , ^ther and gravita- 
tion are the conditions of motion and rest respect- 
ively, and not Akdsha or space ) 

In GAthA 103 the author states that LokAkAsha 
or world-space, Dharma and Adharma, are all 
co-extensive and comadent Hence they may be 
considered as one conventionally as they are all 
incorporeal entities in the same locahty. But they 
are in reality different from one another on account 
of their functional difference 



(Dhanna, Adharma and space are mutually 
interpenetrating and coincident. Hence they are 
one from the point of locahty; they are of the 
same size and form and constitute an mseparable 
umty But from the difference of function they 
also exhibit their diversity 

Commentary 

This GJitha is mterestmg for this reason that 
Dharma and Adharma being constitutive elements 
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of the world are said to be confiaed to LokiJCisha. 
Their influence is not felt beyond the boundary of 
the world, for their influence is fundamentally re- 
lated to things matenal and spintual These two 
mysterious physical prmciples are all-pervadmg and 
co-extensive with the world space Their existence 
cannot be inferred from their difference of locality 
There is no such difference But yet they have fund- 
amentally different functions and on account of 
these differences they are really diverse In short they 
are in one Pradesha (unit of space) but different as 
Vastus, 4. e., they have a unity of locality with 
diversity of function and nature 

This functional difference is emphasised by the 
author only because these three Dravyds are 
Amurta There is no other way of differentiatmg 
them unlike physical objects which can be distm- 
guished by sense qualities and unhke Jivas which 
can be differentiated by conscious qualities Dharma 
and Adharma have to be determmed only by 
their function m the economy of the physical 
world 

( Quotation ends here ) 

Now compare the purport of these beautiful 
Grdthis with the proclamations of modern science 
Just as the Jam thinkers have divided space into 
Lokkkisha and Alokikdsha, i e, a. fimte umverse and 
an infinite void beyond, so is the verdict of the 
modem mathematician 

"Strangdy enough the mathematicians reckon 
that the total amount of matter which exists is 
limited, and that the total extent of the umverse 
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:s finite They do not conceive that there is a 
hmit beyond which no space exists but that 
the totality of space is so ‘curved’ that a ray of 
light, after travelhng m a direct hne for a long 
enough tune, would come back to its starting-point. 
They have even made a prelimmary estimate of 
the time a ray of hght would reqmre for the round 
trip m the totahty of curvature — ^not less than 
ten tnlhon, 4 e , 10000000000000000000 years 

And such a space is very cosy quarters compared 
with infinity A mathematician feels positively 
cramped m it " 

— ‘‘ Exploring the Universe” by H Ward, page 16 

Agam on page 266, the same author wntes — 

"Think of the most remote and abstract of all 
the theorems of Relativity — ^that the universe is 
finite This is quite inconceivable, no astronomer can 
secure any mental picture of a ]umpmg-off boundary 
beyond which there is no space . When a 
computation unphes that space is "fimte" the 
mathematician cannot unmake his brain and visual- 
ize fimte space He does not even try to do so. 
But he presumes that the equation has some con- 
crete meanmg and that the meaning may in time 
take form and be revealed as a serviceable 
fact— dim, but actual— on the border of the 

unknown ’’ ' 

Mr Ward may, please, note that it is not m the 
least necessary ‘to unmake the brain and visualize 
finite space’ if we shghtly modify our present theory 
ind accept the Jam idea of a fimte umverse and 
in infimte empty space beyond, m which exists 
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nothing, no soul, no matter and no media necessary 
for motion and rest How very reasonable and 
easily conceivable it is to suppose that beyond 
the boundary of the finite universe the medium 
of motion (Dharma Dravya of Jam philosophy) is 
absent and thus a ray of hght or any other form of 
energy or even a smgle particle of matter cannot go 
beyond Lokdkisha t e beyond the boundary of the 
finite universe Thus the stability of the umverse is 
established without postulating the idea of 'curvmg 
of space’, the latter being a difficult piU to 
swallow 

Einstem, however, has taken up a more correct 
view and accordingly the great relativist Professor 
Eddington wntes on page 80 of his book "The Nature 
of the Physical World’* 

“I suppose that every one has at some time 
plagued his imagmation with the question. Is there 
an end to space ? If space comes to an end, what 
is beyond the end ? On the other hand, the idea that 
there is no end, but space beyond space for ever, 
is inconceivable And so the imagmation is tossed 
to and fro in a dilemma Prior to the relativity 
theory the orthodox view was that space is mfinite 
No one can conceive mfinite space, we had to be 
content to admit m the physical world an mcon 
ceivable conception— disquieting but not necessanly 
illogical Emstein’s theory now offers a way of out 
of the dilemma. Is space mfinite or does it come to 
an end ? Neither Space is finite hut it has no end,* 
"finite but unbounded” is the usual phrase ” 

•This IS very appro%.imate to the Jam view of Lokdkishs 
and Alokdkasha 
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The same view was expressed by Professor A C. 
Banei]i, M A (Cantab), M Sc,F R A S,IES, 
Professor of Mathematics, Allahabad University, m 
a lecture on “The Expandmg Umverse” delivered 
at the Science Congress, Bombay, 1933 Says he: 

‘‘Accordmg to Einstem’s origmal theory of 
Relativity, dimensions of space are determmed by 
the amount of matter it contains. Space, if there be 
matter mside, bends round imtil it closes up The 
more matter there is, the smaller space there must 
be and 'space could only be of literally mfimte 
extent if it contamed no matter at all ’* So matter 
IS responsible for the curvature of space dimensions 
So m Emstem’s space containmg matter, if one goes 
right on in one duection one does not get to infi- 
mty but gets back to his startmg-pomt again ‘Closed 
space differs fro man open mfimte m the same way 
that the surface of a sphere differs from the mfimte 
plane’ We say that the surface of a sphere is (1) 
a curved surface and (2) a closed surface enclosing 
a three-dimensional volume Similarly we can say 
that our three-dimensional space is (1) a curved 
space and (2) a closed space, enclosing a four-di- 
mensionaJf contmuum . In Einstein’s world the time 
dimension is uncurved and so may extend to infinity. 
It IS what IS called Einstein’s cylmdrical 
world ’’ 

“Mark the very interesting, at the same time, strange argu- 
ment against the non-infinity of space 

tEinstein’s theory regards the universe as a four-dimensional 
epace-time continuum, the three directions of space bemg 
combined with the fourth dimension of time A brick with its 
length, breadth and thickness must grow in the direction of time 
m order to be a bnck A bnck existing for no time is absurd 
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The last words which we have italicised are 
worthy of notice In plain simple words they mean 
that the universe extends in the direction of time 
from an mfimte past to an i nfini te future To be 
more explicit, there was never a beginning of the 
universe nor will it ever come to an end This fact 
is the fundamental substratum of Jama philosophy 
It regards the umverse with its contents as eternal 
and uncreated 

^ sFTPJwqr srs*r?Far: |i » li” 

(Souls, matter, the media of rest and motion and 
finally space, these are the entities which are eternal, 
uncreated and of immense magnitudes ) 

What greater confirmation we require for the 
truths enunciated by the Jam Acharyas ? The 
Cylinder Theory of the umverse is explamed m more 
clear terms by Professor N. R Sen, D Sc , 
the famous worker on the theorj' of relatmt}' 
He quotes the following view of Professor 
Einstein — 

''Emstem himself asserts that the umverse con- 
sisting of large and small masses hanging appar- 
ently in infinite space is not m fact mfimte One 
suggestion from his theory is that the universe of 
four dimensions is finite in spatial directions and 

•From Dr Sen’s article on 'Relatn ity’ published in the 
Proceedings of the Physics Seminar, Allahabad Uniiersity, 
July 1925 
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infinite in the direction of time It is like a cylin- 
der whose surface is bounded m some direcbon, vtz , 
across the hnes which generate the cyhnder. This 
finite dimension corresponds to the three spacial 
dimensions of our world of perception But the 
cyhnder is also infimte m two other directions, so 
is also out If inverse winch ts infimte tn the dimension 
of time lunning fiom the infinite fast into the infinite 
Jutnre " 

There can be no clearer pronouncement than 
this about the fimte-ness of the Loka, ? e , universe 
and its eternity, thus estabhshing the Jam view point 
beyond the shadow of a doubt It should be noted, 
however, that while Jam philosophy regards only a 
part of Loka as finite and an infinite space beyond 
the Einsteinian view regards the whole Loka as 
-finite with nothing beyond it For, says Eddington 
(page 137) — ‘‘In any case the physicist does not 
conceive of space as void ” Let us hope that this 
little difference ivill disappear as science advances 
for, as again in the words of Eddington, as "it is 
inconceivable that there was once a moment ivith 
no moment preceding it,” so it is inconceivable that 
there should be no space beyond a certain 
space 

Pudgala. 

The last substance mentioned in the Sutra is 
Pudgala which falls within the category of non- 
living substances On page 1 we have translated 
this word as 'matter and energy’ and it is 
eimctly in this sense that the term has been used 
by the Jain writers At this stage we shall discuss 
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only one phase of Pudgala Dravya. The word 
Pudgala has the following derivation : 

(Pud 2?;^ means 'to combine’ and gala *155 means 
to disso,ciate . ) 

Hence the root-meaning of the word Pudgala is ; "thafr 
which undergoes modifications by combinations and dissocia- 
tions.” This definition of Pudgala is so full of significance and 
deep meaning that those who are conversant with the develop- 
ments in modern atomic physics can fully admire and appreciate 
the use of the word 'Pudgala* to denote matter. We cball- 
describe in brief how one form of matter is changed into another 
form by the combinations and dissociations of elementary 
constituents of matter, viz., electrons and neutrons. The 
nature of the electrons has already been explained on p. 13. 
What neutrons are we shall explain in the following pages. 

'Tn-the last century the childish musings of the 
alchemistsf were regarded as things definitely of 
the past; science had no more use for them; it had 
triumphed — so it was thought — ^in establishing that 
elements were unchangeable and indivisible In the 
present century, however, the problem which the 

*(?) 3To ^ 

{ r ) fl'erc?! ^ jpi l 

giiar si vs 

(?) ‘‘ Tipina 5P pa: ife g^: ” — ^ ^ i 

(V) sEfeti — snat pp i 

t Alchemists were those ancient workers in chemistry who- 
posed to have discovered the methods of converting copper or 
mercury into gold. 
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alchemists set themselves has agam been revised, 
though in quite a different form It wiS presently 
be seen that this very miracle of alchemy has been 
performed in the Cavendish Laboratory under Lord 
Rutherford's direction In the phenomenon of 
radio-activity elements are seen transtong them- 
selves of their oivn accord mto others," 

The WnriA Science bv Infeld. 


As explained m figure 3 on page 15 all 
atoms are an assemblage of electrons and protons 
m different numbers Uranium, a metal element, 
IS radio-active Radio-activity has nothing to do 
inth radio broadcasting. It is a technical term 
which expresses a pecuhar property of certain 
metals Uranium emits, day and mght, unceasingly 
three kinds of rays which are denoted by Greek 
names, alpha, beta and gamma Alpha rays are 
streams of partides which are formed by the par- 
tial combination of electrons and protons mside 
the nucleus of an atom Beta rays are streams of 
electrons, and gamma rays are the rays of the na- 
ture of light When an atom of uranium loses 
three alpha partides it is converted mto an atom 
of radium* The atom of radium is again radio- 
active, i e , it emits day and night the same three 
kinds of rays When one atom of radium loses 
five alpha partides it is converted mto the metal 
lead 

♦Radium is the costliest metal on earth, the present pn«“ 
being about Rs 3,00,000 per toja It is being suecessfuJly used 

m the ireatmeat of cancer of the heart and other deadly diseases 
of the skin 
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This IS a confirmation of one part of the defim- 
tion of Pudgala. This shows 
the dissociative (»F«rfstT) character 
of Pudgala Drayj’^a, one form of 
matter changing into another 
form by the separation of 
electrons and protons In the 
adjoining figure is given the 
full chain of radio-active 
changes in uranium 

In confirmation of the 
above senes of changes in 
uranium metal it may be men- 
tioned that there exist, in the 
earth’s crust, rocks ivhich are 
rich m uranium Radio-active 
dismtegration, i e , the breakmg 
up of atoms by the emission 
of alpha and beta rays, is unceasingly proceeding 

m these rocks Geological researches have shown 
that the end-product viz lead metal is alw'a 5 -s found 
embedded in these rocks together ivith uranium m 

a fixed proportion It is m fact with the help of 
the uramum-lead ratio that the age of these rocks is 
estimated, thus estabhshing beyond doubt that lead 
is formed by the gradual disintegration of uranium 

We shall now give an account of the work 
which has been done in the Cavendish Laboratory 
of England in order to produce one kind of atom 
from another kmd artificially 

Fig 5 shows the nucleus ( central core ) of 
an atom of nitrogen gas and at the right-hand 



(The chain shows the 
■fonnation of different 
substances by the separ- 
ation (tRSUfter) of alpha 
and beta particles from 
within the atoms The 
circles of different sizes 
shov the relative 
weights of the different 
substances fonned.) 
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top comer of the same is shewn an alpha particle 
which has been used as a bullet m the experiment. 



Fig S Nucleus of Nitrogen atom before bombardment 

The bigger circle represents the central core (nucleus] oi the nitrogen 
atom It consists o{ three alpha particles, two protons and one electron 
The three alpha particles are shewn by three smaller circles within the big 
cii^ The symbol (+] represents a proton and the symbol (— ), an electron 
Each alpha parUcle again consists oi four protons and two electrons 


.'"I © 


/ 


.© 


The above figure 
shows that an alpha 
particle bullet from an 
outside source is ]ust 
on the point of bemg 
shot into the mtenor of 
the nucleus Whait 
happens after the 
bombardment is 
shewn m the next 
figure No 6 

In the words 
of Prof Inf eld "The 
catastrophe produced 
by a collision between 
the nucleus of the atom 
and the bombarding 
alpha particle expels a proton from the nitrogen 



Fig 6 

Nucleus of Oxygen atom formed 
by bombardment 
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atom One asks, therefore, what further happens to 
the bullet which has caused the catastrophe ? What 
becomes of the alpha particle after the colhsion ? To 
this question, too, experiment gave its answer a few 
years ago The hidlet remains embedded m the nucleus 
at which it was projected “ The resulting atom shewn 
m Fig 6 is the atom of oxygen There can be no 
better example of the combmational (jKwfe) character 
of Pudgala Dravya The comparison of figures 5 and 6 
clearly shows how the foreign alpha particle has 
filled an empty place and produced an atom of 
oxygen from an atom of mtrogen Thus the 
defimtion of Pudgala vtz 

establishes itself fully However we shall give two 
more illustrated examples before closmg the subject. 


Fig 7 shows the bombardment of the nucleus 


(aj BEFORE COLLISION 



®© 

000 


0' PROTON 


BULLET 



AFTER COLLISION 



/ILPHA PARTICLE 


of lithium atom 
with a proton bullet 
The figure clearly 
shows that if a 
proton IS added to 
the nucleus, another 
alpha particle will 
be completed, for 
there are already 
three protons and 
two electrons in the 
free state, and the 
addition of one more 
proton will make 
four protons and 
two electrons, that 
means an alpha 
particle This is 
another example of 
i e , fiUmg a 
gap At the same 
time the lower figure 
shows that the 


Alow —Lithium Nucleus before collision 
Below — Lithium Nucleus after collision 
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nucleus bursts and the two alpha particles fly in op- 
posite directions, t e , It shows that in this 

case the processes of combination and dis- 
sociation proceed side by side resultmg in the 

transformation of a hthium atom mto two alpha 
particles 

The case of beryUium metal is mterestmg As 
(oj before collision Fig 8 shows there 


NEUTRON 


^ — - 
ALPHA-PARTICLE 

bullet 




are two alpha 

particles and one 
/ '\ neutron mside its 

f ''@ 0 ©/' •^ 0 ©/ \ nucleus (Neutron 

j I mental particle 

\ / which consists of 

\ NE®RON / proton and 

/©®©'i 2 of p 14 

V© 0 ^''bullet^^'''^^ l^nt not separated 

’""'to after COLLISION ^ 

® they are, m fact, 

HEUTRO^ in very dose 

union with each 

/ \®©9'' '\%©/ ’ The lower 

I j cu-cle of Fig. 8 , 

'i s / shows how «the 

\ Z©®©'* / bullet gets era- 

\ y'' bedded m the' 

nudeus and the 

•''' neutron is shot 

Pig 8 Above — BeiylUum nucleus before collision 


heutroiN 


(4) after collision 


,'©K©', /©'=fa)\ 


Below — ^BeiyUium nucleus after collision. 
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out This IS again a case of combination and 
partial dissociation. The resulting atom is an atom of 
carbon, « e , berylhum is converted into carbon by 
the alpha particle bullet 

Eiqienments have b^n performed with many* 
more metals but these examples wiU suffice 
It should be noted that m all these expen- 
ments alpha pai tides or proton bullets of very 
great energy were produced by highly technical 
methods and then shot mto the atoms so that the 
bullets may penetrate the interior of the nucleus 
and produce the transformations recorded 

This discussion leaves no doubt that the sdection 
of the word Pudgala for matter is full of very deep 
meanmg and must have been selected after a pro- 
found thmking It is worthy of note that the use of 
this word IS quite pecuUar to Jainism, it does not 
even exist m the lexicons edited by non-jam writers. 

Sutra 2. 

11^11 

(Dravydm) 

According to Swetdmbaras, this Sutra has been 
combined with the following Sutra and we have 

(Dravydm Jivdshcha). 

»=The discovery of artificial radio-activity made by Irene 
Cune and F. Joliot m 1934 has given us many more transforma- 
tions such as conversion of aluminium into phosphorus, phos- 
phorus into silicon, magnesium mto silicon, sihcon mto alumi- 
nium, sodium into radio-sodium, radio-sodium mto magnesium, 
sulphur into phosphorus, and mhny more all brought about bv 
alpha particle, proton or neutron bombardments- 
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which means that Dharma, Adharma, AkAsa, 
Pudgala and all Jivas, these are the live Drav)^5 
and not Ume 

Accordmg to Digambaras, the Sutra means 

i e Dharmaj Adharma, AkAsa, and Pudgala axe 
the Dravyas. 

Then m Sutras 3 and 39 we have 

ii^ii 

i e , Jivas and Tune are also Dravyas 

Thus accordmg to the Digambar version there 
are six Dravyas or Reahties Jiva, Pudgala, Dharma, 
Adharma, Akdsa and Kdla 

Dravya has been defined as 

or 

5rrfjr 

3tra iJa?a ‘'aaf^Rfra"n 

(That which undergoes modifications is a 
Dravya ) 

To give one example of such modifications, 
consider an ingot of gold. Suppose we Tnali-» an 
ornament out of it The original mass of gold, suffers 
a modification, the fundamental form is destroyed 
(snu), a new fonn is produced but the sub- 
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stance gold persists (ejIrt) throughout the change 
Hence the following Sutras — 

sspT ?rc[;^ll^o|| 

— ero 

{i e , every substance m the universe possesses 
the quality of permanency {sr“lsji) with generation (grro) 
and decay (smr) as modifications of itself It is techni- 
cally called sat (m) and sat (m) defines a substance 
or a Dravya) 

In we read 

i 6«rr ^ >Tr^ miff 

I fF^ofr ” 310 

is the modification of a substance with- 
out leavmg its own kindfsinr is the disappearance of 
a form and cr'hsT consists of the persistence of the 
fundamental characteristics throughout various modi- 
fications ) 

Professor A Chakravarti has summansed in a 
beautiful way the characteristics of a Dravya. "The 
term Dravya denotes any existence which has the 
important characteristic of persistence through change. 
Jam conception of reahty excludes both a permanent 
and unchangmg real of the Permsmdion type 
and also the mere eternal flux of HaracMes An un- 
changing permanent and mere change without sub- 
stratum are unreal and impossible abstractions Jam 
system admits only the dynamic reahty or Dravya 
Dravya, then, is that which has a permanent substan 
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tiality which manifests through change of appearing 
and disappearing XJtpada^Orjgai, Vyaya — decay 
and Dhrouvya — permanency form the triple nature 
of 'the Real To emphasize the underlymg identity 
also would end Vedantic conception of this Real as 
Brahman To emphasize the change alone would 
result in the Kshanika Vida m?) of the Buddhist 

The reality is a stream of discrete and momentary ele- 
ments The concept of Dravya reconciles both these 
aspects and combines them mto an organic unity 
It IS an identity expressmg through difference, a 
permanency continuing through change It cor- 
responds to the modern conception of organic 
development rather in its Hegehan aspect It has 
duration, it is movement, it is the Elan Vital The 
five Astikdyas and K41a or time are the six 
Dravyas or real existences ” 

—Historical IntroducHoa, p XXIX. 

The Jam view of Dravya expressed in f'e sum- 
maiy quoted above is based on the followmg 
gdthAs of PanchAstikdya Sdr 

'iRoTfiT I 

^ ^ flrr i|^lt 

(These five AstikAyas, though manifesting them- 
selves in multifanous forms, mamtam their per- 
manency and together with time, they constitute 
the six Dravyas, smce time also possesses the char- 
acteristic , of persistence through change and is 
therefore a Dravya ) 
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(The All-knowmg Tirthankaras have said that 
whatever has substantiahty, undergoes birth and 
death through persistence and is the substratum of 
qualities and modifications is called the Dravya) 

Three pomts have been stressed in this gdthi. 
Dravya is ‘Sat’, substantiality or existence it has 
the quahty of permanence through birth and death 
and lastly it is the basis in which attributes rest 
and modifications take place It should be noted, 
however, that birth does not mean ‘commg into 
being out of nothing’, it means the production 
or development of a new form Death does not 
mean the complete annihilation of the substance but 
simply the death of the previous form This dialect- 
ical triad of birth, death and permanence ‘ is not only 
recognized by the scientists hke Darivm and Spencer 
but by the great French philosopher, Bergson, 
who raised it to an important philosophical 
principle’ 

— {Cliakravarti) 

Lastly the quahties or attnbutes in order to be 
real must have an objective basis and such a basis 
is a Dravj^ 

Now we give below the evidence of present-day 
saence on the subject of permanence of substances 
through birth and death The sphere of ' Saence’ 
IS the Pudgala Dravjm (? e , matter and energy) only 
smce soul and other Amurta Dravyas are not amen- 
able to measurement and Science means ‘measure- 
ment’. Consequently laws have been mvestigated 
and formulated concernmg matter and energy only. 
The pnjiczple of conservation of matter and. the principle 
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of conservation of energy are the two fundamental 
laws of physics 

" This theorem (the law of conservation or per- 
sistence of energy) is usually considered to be the 
flower of the mechamcal world, — the highest and 
most general theorem of natural science, to which 
the thought of many centunes has led " 

— J W. Mettor. Vol. I, p 269. 

Referring to this doctrine Prof A. N Whitehead, 
D sc., ¥ K s , writes on p. 126 of his book “Science 
and the Modern World" "The doctrme of energy 
has to do with the notion of quantitative permanence 
underlying change ” 

Mark the coincidence of the words ‘permanence 
underlying change', the words which we have oft 
used in the translation of the previous githds. It 
means nothing but aw, wlat 

Writing under the heading “Energy, like matter, 
IS mdestructible" Dr J W Mellor writes on p 691 : 
“Whenever it has been possible to make accurate 
measurements, it has been found that when any 
quantity of one form of energy is made to disappear, 
an eqmvalent quantity of another form, or forms 
of energy appears ’’ 

L A Coldmg, in his Thesis on Energy 
(Copenhagen, 1843) said 

“Energy is impenshable and immortal and there- 
fore, wherever and whenever energy seems to vanish 
m performmg certain mechanical or other work, it 
merely undergoes a transformation and ra-appears in 
a new form but the total quantity of energy shU 
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abides ” The italicized words again mean the 

sinr, Brtg«T in the Pudgala Dravya 

In the brilliant writings of the French physicist 
Sadi Carnot (died 1832) the following words occur 

"True enough, (Energy) may change its form or 
produce sometimes one kind of motion and sometimes 
another, but it is never annihilated ” It means 
permanence through change 

What has been said about energy is equally 
true about matter A few years after Lord Mahavir, 
Democritus, the great Greek philosopher also taught — 
ex mhdo mhil fit, el in minium mhilfotest reverti— 
nothing can ever become somethmg, nor can some- 
thmg become nothmg 

In the mneteenth Century Herbert Spencer 
announced that "the aruuhilation of matter is un- 
thinkable, for the same reason that the creation of 
matter is unthinkable the reason, namely, that 
nothing cannot be an object of thought." 

The latest work of the great chemist Dr J. W 
Mellor contains the following statements . 

“In aU changes of a corporeal nature, the total 
quantity of matter remains the same, being neither 
created nor destroyed . . . .Superficial obser- 

vation might lead to the bchef that a growing tree, 
the evaporation of water, and the bummg of a 
candle prove the creation and destruction of matter 
but a careful study of these and innumerable other 
phenomense, has shoivn that the apparent destruction 
of matter is an illusion . . The law of per- 

sistence of weight or the so-called law of mdestnicti- 



SUTKA 3 


71 


bihty of matter means that suhstance 

peisists while matter change its form" 

— Inorganic & Theoretical Chemistry, Vol I,p 101-2 

Hence sw, sjTar, as charactenstics of a 
substance is established on modem endence 

Sutra 3. 

lUI! 

( Jivashcha ) 

(Souls are also included in the category of sub- 
stances ) 

As pointed out on p 64-65 the Swetambars and 
Digambars both agree in regarding soul as a sub- 
stance One more evidence from Swet.\mbar Sutras is 
given below 

i 3ifr— “ 5Tt?r ?T ” I ” 

— 3t^>To ^ ?V?II 

The existence of soul can be proved on 
various grounds The facult}' of knowing and 
perceiving, the sanctions of pleasure and pain can- 
not inhere in nothing, nor can volition be the func- 
tion of pure non-entity All these must be regarded 
as states of somethmg which exists and it is this 
'something' which we call 'soul substance’ Psychical 
researches of eminent scientists, like Sir Oliver 
Lodge, have proved the existence of souls It 
should be noted, however, that the investigations of 
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Experimental Science say nothing, either this way or 
that way, about the existence of soul, the reason 
being that non-material substances cannot be subject- 
ed to experiment and hence do not come within its 
province 

In J2xplo}t>ig the Untvose by Hensliaw Ward 
the following words occur on p 230 — 

"Science is now, and must increasingly become, 
a limited field of endeavoiii Its materials are only 
those forces which can be measured and predicted 
with precision by all experimenters alike If there 
exists in man a free will, a conscience, a power of 
self-sacnfice, a social mind or a consciousness ol kind, 
f/icsc forces arc beyond the paL of science The science 
of to-morrow, therefore, cannot include anv such 
forces as we common^ conceive at present when 
we use the w'ords, mind oi -oul or wall or 
purpose ” 

To ask Science to gne its \ erdict with regaiu to 
the existence of soul is to ask an engineer 
to perform an operation on the injured 
part of your body Don’t think that the engineer 
IS silly if he refuses to attend to \ou It is 
not his province But e\eu the scientists, as logical 
thinkers, have felt that o\ei the body and the in- 
tellect there rules a heaven-ient soul and icgaidtng 
it as some foim of eitcigy they lia\e made attempts 
from time to time to investigate its natiiie 

An account of a recent investigation earned out 
by a prominent South African doctor and an engmeer 
in London was published in the "Jayaji Pratap” 
of Gwalior in the issue, dated June 17, 1937, under 
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the caption “Scientist Seeks the Soul ” We reproduce 
below certain portions of that article , 

“The doctor and the engineer both thought that 
the secret of life lay in some kmd of energy, probably 
electrical Intricate apparatus was designed and 
built by the engmeer and the experiments started 
Animals were used at first Their apparatus proved 
that every animal was bom with a definite electnc 
charge They were able to record and tabulate this 
energy .They found that the more intelligent animals 
had a higher charge than the lower forms At the 
moment of death the charge disappeared In the 
ammal experiments the records showed that the 
charge remained more or less the same throughout 
life except when the animal was breeding” 

In the case of human beings they found the 
same laws holding and we read . “The babies were 
born with a definite charge After death the charge 
vanished An average human charge, they found, 
was 500 volts As the subject grew older the charge 
increased not with age, but according to the type 
of character the subject was developing The two 
men began to thmk that they were on the track not 
only of life but of the soul, so long sneered at by 
scientists In coarse animal natures the charge re- 
mains low and m cases of mental disease and lunacy 
the charge dropped They found that male babies 
had a higher charge at birth than female babies, but 
that the female could catch up and pass the male 
accordmg to the various characteristics shown ” 

Now they are trying to find out where does the 
electncal charge go at death They that as 
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energy it cannot disappear but must 
go on eMstmg m some form It is, therefore, 
reported that "the engineer is plannmg a new 
recordmg machine Tins \nll not take the readmg 
definitely from tlie body of the subject but from 
tlie atmosphere around it It is based on a tlieoi^' 
that there is an aura around everj’^ human being 

With this new machine they hope that tiiej' 
will be able to take the reading of the atmosphere 
m a room or in a building such as a hospital 

Thej'^ hope that when death occurs the needle 
of the recording machine nill not drop but ivill 
remain stead 3 ', jiiovmg that the charge is still 
there, m the tether filling the room 

The theory they liold now is that when a 
patient dies the energj' leaves the bod}*’, but hovers, 
foi a time, m the atmosphere surrounding the 
body " 

The readmg of the above account at once conveys 
the idea that this is not a step w hich w ill lead to the 
discover} of soul, since soul is a non-matcnal, non- 
tangible bod}'^ But it is a brilliant confirmation 
of the Jam view of Taijas-shanr (#3i^T-5Rk) or elec- 
trical bod} which IS closeh associated w’lth the 
soul Compare the above with the following account 
of the Taijas-shanr given in Jam SliAstris — 

“The laijasa is composed of electric or magnetic 
matter and is a necessary hnk between the outer- 
most body and the Karman Sharir (the latter being 
the compound ausing from the union of spirit or 
matter) ” 

— Key oj Knowledge by C R Javi, f S22 
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"TheTaijasa Shanr is a coat of luminous matter 
thrown, over the Kiriudn Shaiir and forms an 
atmosphere or aura of hght round it " 

—Ibid, p SZ5. 

“Taken together, the Taijasa and the KdrmAn 
Shanras form only one oi^amsm, and accompany 
the soul throughout its evolution as a migrating 
ego” 

— Ibid, ^ 825 

“Death signifies the departure of the soul with 
its two inner bodies, the Kdrmdn and the Taijasa, 
from the body of gross matter ” 

— Ibid, •p, 834 

The comparison is stnkmg and needs no com- 
ment The scientists have after all discovered one 
physical counterpart of the soul and hence we are 
quite justified m regarding the soul as a separate 
non-matenal substance 


Sutra 4. 

“ ” m\ 

Nityd, vasthitinya rupAni 

?T55:, #rR^, SrsjrrfSr)' fq^iqRysifssr ^|5r II9II 

(The six substances Jiva, Ajiva, Dharma, 
Adharma, Akdsa and Kdla are permanent m their 

♦Dharma, Adharma, Akasa and Pudgala are embodied in 
Sutra 1, Kala or Time in Sutra 39, Jiva m Sutra 3, and the 
tenn sauPt (Dravydni) is taken irora Sutra 2 
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nature, fixed m number as the sole constituents of 
the universe and (with the exception of Pudgala 
Dravya) are all without form, t c , they are devoid 
of the characteristics of matter, viz, touch, taste, 
smell and colour ) 

The great Achdrya Slin Kuudkunda Swami has 
expressed the same view in the following gdthds of 
Panchastikdya Sdr ( Sanskrit rendenng of the 
gdthds IS given — 

“cftsr HfTRj 5PPII* i 

srqqr ^IFPJcTT r? BlWT” HR =111 

?Tpr r?5iT II ^11 

(Tr — ^Thc souls, the material bodies, the space, 
and the remaining tno, viz , Dharma and Adharma 
are the ftornal existence-, which constitute the 
universe They arc called Astikdyds 

Astikd)fds arc those which manifest themselves in 
various fonns through their numerous qualities and 
modifications They fill all the three worlds, i e , 
they are the constituent parts of the uniierse 

The live Astikayds though manifesting them- 
selves in various forms, maintain their permanent 
character and together \nth Time constitute the six 
Dravyds ) 
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In Swettobar Nanit Sutra, the same idea is 
very clearly expressed as — 

’iffWf 31 ^ ^ 31 31 3 ^ 31^, 

3f5^, 31^'t I” 

v>l 

The great commentator Shn Pujyapdda Achdrya 
comments on this sutra as follows . — 

I ssznf^r nfe Ig^^nf^ 

^ ?32nfnr qfefiT ^ Rf^ 

?:*?t)iiPi;y'^qif5r, l” 

(These Dravyas are eternal and unchanging m 
their characteristics, the medium of motion cannot 
become the medium of rest or the living cannot 
become the non-hvmg The number of Dravyas 
is fixed as six, it can never be seven or five 
(Leaving aside Pudgala Dravya) the others are 
non material and formless and hence devoid of all 
charactenstics of matter such as touch, taste, 
smell and colour ) 

Let us now see what other Indian systems of 
philosophy have to say with regard to the number 
of Dravyds in the Universe. * 

In Turk Samgrali (frc mi^), Sutra 2, the follow- 
ing nme Dravyas as the constituent elements of the 
umverse are enumerated •• 



78 


Cosmology Old and New 


■?. e , STB, an^jRT, ft5ir, ariim and ^ 

these are the nine substances of the Vaisheshika or 
Kandda School 

Even a casual glance will show that sis, 

#5r and are included in the Jain category of 
Pudgala Dravya, for the latter has been defined as 

“Pllr W ^ 3?’T55T ” fl ^ 3To II 

(Material substances are possessed of touch, 
taste, smell and colour or form)"’ 

Kanada School regards air (^ 13 ) as without form 
or colou" but even an elementary 

student of physics will tell you that scientists have 
converted air into a bluish hqtnd by contmuous cool- 
ing just as steam can be converted into water This 
IS a concrete proof that air has form or colour and 
is therefore included in the term "matter ” 

This school regards firef as devoid of taste and 
smell and possessing only touch and colour, while 
airj has only the characteristic of touch (See 
go ? ^ ) 

*It sliould be noted that of tliese four characteristics of 
Pudgala Dravya where one exists all exist although in a parti- 
cular modification of it all of them may or maj not he simul- 
taneously detectable by our physical senses As science is 
gradiialh advancing more ind more 'cnsitm. instnimcnls arc 
being designed md some new proptrlj uldcd to tlie list of 
properties of various subst inces The chief point is tint the 
detection of c\t.n one of these four clnnctcristics in am 
clement tlirows it in the categon of Pudgal 1 ^fonc of these 
characteristics is associated with the other Dra\ \ as of the imii ersc 

^uargRwftsOT'iT sfta ?g5rfg hu ” ^ 
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The nature of air we have already pointed out It 
must possess both taste and smell And what is after 
aU fire too The scientists have clearly demonstrated 
that fire is a matenal substance When the energy 
of molecular agitation in a substance becomes very 
great, its temperature nses and we get the sensation 
of fire It IS a form of energy and energy and 
matter are identical Hence the characteristics of 
matter are associated with fire, for fire is composed 
of material particles raised to incandescence * Hence 
fire comes withm the fold of Pudgala Drav37a 

They regard smell as existent only m earth 
It IS true that water, fire or air cannot be 
perceived by the nose but odour is associated with 
all these three forms of matter Human nose is not 
, sensitive enough to detect the smell of these Several 
:ases are known where our olefactory organ fails, 
for instance, the cat at once smells of Triilk or a 
hound smells of the chase 

Some modem wnters have mterpreted srs 

and ^ as connoting the solid, liquid and the gaseous 
states of matter respectively If so, they automati- 
cally come withm the category of Pudgala 

fen (Dishd), * e j the directions are included m 
the Jam conception of Ak4sa which is mterpreted as 

♦"Chemists and physicists have taught us that flame consists 
of mcandescent matter, raised to a high temperature by the 
process of combustion and that the flame can exist only so 
long as the combustion goes on and a sufiSaently high temperatu e 
IS thereby mamtained to render the burning matter luminous 
The flame is the outward visible sign of certain anj 

physical processes, of the action and reaction between the 
matena which is being burnt and the atmosphere which 
■iiuTounds It ” 

—OttUtnes of EvnlttHoiiary Btology by Dr Bendy 2 
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mathematically pure space allmving accommodation 
to the other five Dravyas of the universe, whereas 
the Vaisheshiks have interpreted Akdsa as a fanciful 
stufi somethmg like aether from which sound ongm- 
ates We shall prove in the following pages that 
this m an entirely wrong notion Commg to the last 
Dravya (Man) which has been regarded as the 
cause of succession in sensation and thought, we find 
it m Sutra 18 of Turk Samgrah mentioned as a material 
organ’'" and hence a form of matter or Pudgala 

We thus see that the nine reahties of the 
Vaisheshiks ultimately reduce to the six substances 
of the Jain philosophy Another promment system 
of thought Vedknta leaves us ivith Brahma and 
Meiyk without givmg any explanation of Space, Time 
and Causality With the help of the mysterious 
mechanism of MS.ya it is not possible to build a 
world-structure of matter and force 

Our conclusion is, therefore, that the six sub- 
stances or reahties of the Jam thmkers are 
permanent in nature and fixed m 
number as the sole constituents of the universe 


Sutra 5. 

ll'Ml 

(Rupinah Pudgal&h) 

Also m ^ ? and 

V9 ? o we read 

♦See also "Tli9 Htndu Reahsm," p. 93, 
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t. e , Matter is Rupi, m other words, it has got 
touch, taste, smell, and colour 

In Panchasttkaya Sar of Shn Kundkunda we 
read: 

^nrffol I 

{j'f — ^That which can be perceived by the senses 
or the sense organs, the various kmds of bodies of 
living bemgs, the physical Manas or the bram, the 
Karmio matter are all Murta or Rupi objects Emow 
that all these are forms of matter or Pudgala.) 

Commentary. 

In the above g^thi the author points out the 
various forms of matter All objects of sense 
perception have a physical existence, m other words, 
physical properties such as touch, taste, smeU or 
colour are assoaated with them In Jamism five 
kmds of bodies are enumerated They are all 
material and are as follows 

( 1 ) sfl'tiR'p (^^=womb)— That which is 
bom from the womb, ? c., the organic 
body of men and animals 

( 2 ) srftt — ^That which is possessed by the 
bemgs of the heaven or those of the hell. 
It IS mvisible to normal vision and is 
capable of transformation m shape or size. 

( 3 ) — Pi. subtle body which is deve* 

loped by advanced Yogis and can be 
projected or shot forth to great distances 
on speaal occasions 
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( 4 ) asRT 5nclR: — ^The electrical body whose ex- 
istence has been venfied by scientific 
expenments (See pages 73-7 j ante ) 

( 5 ) 'BPrfn — ^The inner subtle body which 

IS the seed of all mental and physical 
activities 

Only the first of these can be perceived by senses, 
the others are subtle bodies, one subtler than the 
other in succeedmg order But they are all 
corporeal 

Then the author has mcluded Dravya Manaj 
(ssi m) m the class of Pudgala and so it is 

Matter has been divided into six sub-classes as 
follows — 

®rf% 1R?11 

*It IS this subtle matenal body which is responsible for keep- 
ing the soul bound to the confines of the Universe (the Loka) 
owing to the gravitational forces of matter surrounding on all sides 
When Karmic matte is shed off, the soul, being the lightest sub- 
stance, moves on upwards until it is brought to rest at the top of 
the Umveise owing to the absence of the medium of motion beyond 
This IS just in accordance with the physical principles A 
hydrogen toy balloon, let free, goes on movmg upwards owmg to 
the fact that hydrogen is lighter than the surrounding am and comes 
to rest at the height where the surrounding air is no longer 
heavier This view is expressed m Sutras 5 and 6 of Chapter X 

cgSRPlT »lftl 'riroiWi's^ IIS'I 

tUravya Mana appears to be identical with the physiologi- 
ca 1 organ, the Heart 
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#*9' I 

5(9 f9|9r: 9W^3 Wjt; IK^ll 

m 9>imr: 5(9 f^raFTtfl I 

^ ?r9 *T(5i9r: 115^511 

*I9f?9 ^ RPTlnil 291 I 

9f|[q?t9i: fSFsrr 3tr9 9 ;^ 5 ^ q^TTqn^ II^«I1 

— (ft 5? 'fqiWRK ll' 

( 1 ) ^ ® ® 1 Sohds such as earth, stone 

and the hke 

( 2 ) t 6 , hqmds l\ke molten ghee (butter) , 
water or oil 

{ 3 ) * e , Energy which manifests 

itself in forms of heat, light, electricity 
and magnetism 

( 4 ) ftW 5 ^, t e , Gases like air and others 

( 5 ) t « , Fine maUer which is responsible 
for thought activities and is beyond 
sense perception 

( 6 ) ^ ^ c , extraftne mattei such as the 
streams of single elementary particles, 
electrons, protons and positrons or of 
the particles like neutrons which are 
composed of two elementary particles 
each, a proton and an electron m close 
union 

This IS the most up-to-date and scientific clas- 
sification of the kmds of matter Pnor to the dis- 
covery of the electron ( 1876) the physicists and the 
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chemists divided matter into three main classes, 
solids, liquids and gases The advent of the theory 
of relativity and the elucidation of the nature of 
the electron necessitated an expensive revision in the 
conception of matter It was shown that an electron, 
which IS the universal constituent of matter, "is a dis- 
embodied atom of electnaty free from a=;sociation 
with matter as we know if'* To the question 
"Has energy any weight ?" the classical physics 
of Newton and Galileo gav. a definitely negative 
answer "But the theory of relatmty gives a veiy 
different ansiier Energy is not weightiest, because 
it has a definite mass the deductions from the 
theory of relativity can be confirmed in a certain 
mdirect way and that the outcome of expi'nment 
IS definitely in favour of that theory The 

quantity of heat required to convert one thousand 
tons of water entirely into steam would weigh not 
quite 1/30 of a gram It is because the mass which 
energy represents i-> so small that energy was for so 
long regarded as ? w'eighllcss fluid 

The energy' of radiation of the sun also repre- 
sents a certain mass Millions of ton^ of energy' are 
scattered every second through the universe'’ 

— The World tn Modern Science, p 77 

After pointing out the exact mathematical 
relation between mass and energy, viz , 

Energy =massx (velocity of hght)- 

thc same author proceeds to say that "ev cry mass 
IS a scat of energy' 1 Not only' has energy' mass but 

(i»d Cleclrictly by K W Hutclungson, JI Sc., 
AMI E E ! Vol II, p 470 
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conversely also every mass has energy . . To sum 
up bnefly the differentiation between energy and. 
mass IS discarded Every mass represents a store 
of enormous energy and each energy possesses raass^ 
albeit very small " 

The author of the Restless Universe Professor 
Max Bom has treated this subject beautifully We 
quote below from pages 83-86 

"According to this theory ( theory of relativity) 
ntass and energy are esseidtally the same * 

When a man shoots with a gun he feels a recoil 
The bullet flies forwards, so the gun must move 
backwards— ( in a similar way ) . emission of 
light m a certain direction leads to a recoil of the 
body, emitting It For example, we may take the 
searchhght and provide it with a shutter If we 
open this for an instant, a beam of hght rays 
shoots Out Then the searchlight is subject to a 
recoil like that of the gun 

That this is really so is not just a theory but 
an experimental fact ” 


This experiment clearly proves that light 
possesses weight just as a bullet does Since hght 
IS not like a single shot but a continuous stream. 
It does not give a sudden impulse but it causes 
impact on the surface on which it falls just hke 
a jet of water or a blast of wind It is reported 


♦According to Jam view the matter and enerfiv" 
are different phases of the same entity called Pudgala— 
so far unidentified by modem science The pos’tive and 
negative forms of electricity must be traced to the same source 
Possibly feseaicbss la iature may prove it, * 
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that with a sufficiently strong hght one could 
knock a man down Fig 9 illustrates how the tails 



The agorc shows the tail o( a comet coatiauojjlj \«nnsrosad so as to 
be always opposite the san thus venfvia; the Pudgala aatt-c of Light 
energy 

of comets always point away from the sun This is 
because a comet is composed of verj' minute 
particles which are blowm back b}'- the pressure of 
the hght from the sun. 

To quote further from the same book 

"There is no doubt that a body losing energj' 
b}' radiating light docs loc mass, but without 
necessarily losing particles The sun loses, in one 
3 'ear, 1,38,00,00,00,000 tons by its radiation 

“If light IS absorbed bj' a bod 3 % thebodi' becomes 
warmer and simultancoush* heavier bv the mass 
correspondmg to the light absorbed Heat energj'', 
therefore, has mass, ]ust as hght energj' has 
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"Every form of energy storage implies a storage 
of mass, no matter whether the energy be magnetic, 
chemical or m any other form Energy ani mass are 
just differei^ names for the same thing One 
gram of mass is equivalent to 9 x 10“ ergs, to obtam 
this energy from coal we should have to burn nearly 
3,000 tons Unfortunately, matter is not sufficiently 
obliging to set its mass and so, its energy free 

■'Recently, however, cases have been found to 
occur where this transformation of matter mto free 
energy actually takes place ” 

It IS the height of wisdom of Jain thinkers to 
have included all forms of energy m class of matter 
In fact they have identified matter and energy 
under the general name Pudgala One form of 
energy can be changed into anotlier form because 
they are fundamentally the modifications of the 
same Dravya Pudgala. This mtra-convertibility of 
heat mto light, light into sound, sound into electri- 
city and so on is the secret of all wonders of 
modern science. One example of the recordmg and 
reproduction of talkmg films will illustrate this pomt 

The microphone which hangs over the head of 
an actor in the studio converts the sound waves 
mto electric current, this current is then passed 
through a special lamp where the electric current 
IS changed into light This light falls on the film 
and gives rise to what is known as the 'sound 
record ’ Notice the changes sound into electncity 
and electricity into light 

In order to reproduce the sound from the 
film, the reverse process is adopteo Light 
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transmitted through the sound record falls on a 
"photo-electnc cell” which changes hght into a current 
of electriaty and this current after passmg through a 
loud-speaker generates the origmal sound Notice the 
changes again light is converted into electncity and 
electricity into sound 

The physicists have regarded all fonns of energy 
as one substance and just as a sugar toy in the 
form of an elephant can be easily converted into 
another apparentlj' divergent form of a palace, m the 
same way instruments ha^e been devised by scientists 
to convert one form of Pudgala into another form 
In no other system of Indian thought this 
beautiful concept of Pudgala (energy and matter) 
exists » 

Let Us now take up one interesting point which 
may seem curious and incomprehensible The Jam 
thinkers have included shadows and images formed 
by lenses and mirrors'* in the ^ class of Pudgala 
e they regard it as a manifestation of energy, 
( Vid& p 83 ante ) The formation of shadow’s is ex- 
plained by the physicists as follows — 

An opaque obstacle in the path of the raj's of 
light casts a shadow because the rays are obstructed 
and arc unable to enter the region of the shadow The 
images formed by lenses and mirrors are of two kinds 
called virtual and real The example of a virtual 

image is the image seen in a looking glass, whereas 

the example of the latter is the images on a cinema 
screen In the case of a virtual image the ra5'^s appear 

’ "swr jni:RrraK»r Orfimr, ^ am, stfkf^ 

iTnnfc»R?r gffr,” arc h 
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to come from the image whereas m the case of a real 
image the Ta.ys do actually come from it„ Thus it is 
clear that energy mamfests itself in the form of 
shadows and images, virtual and real 

Also there is evidence to show that a dark 
space IS not entirely devoid of energy. We read on 
p 137 of the Restless Universe i 

"Instead of looking at a system of interference 
bands* with the eye, it is possible to make a small 
counting apparatus pass over them and count the 
electrons photo-electncally liberated by them in the 
tube. Then we obtain many electron impacts just 
when the counting tube is over a bright band, and 
Jew when it is over a dark ” 

With regard to the sound energy the Jam 
thinkers have mduded it m the gw class 
of Pddgala because it cannot be seen with the eyes 
but can be perceived with the help of the auncular 
organ, whereas the shadows are included in the class 
It should be noted, however, that the 
two classes are overlapping as do their names Prof. 
A Chakravarti observes m this connection as follows 

"Unhke the other Indian systems of thought 
which associate sound with Akisa Jain system ex- 
plains the sound as due to the violent contact of one 
physical object with the other. It is said to be 
generated by one skandha (molecule) knocking against 
another skandha Sound is the agitation set up by 

* When one wave of light energy interferes with another 
under certain conditions, alternate bright and dark bands are 
formed called interference hands 
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this knock It is on account of this theory of sound 
that the system speaks of an atom or Parminu as 
uttsouttdtng by itself ” p xxxvm This idea is ex- 
pressed in gath.'is 85 and 86 of PancJiashkaya Sar 

‘‘sn^ ^ 1 

qfOT ?F‘ ^ 

^5^: ?Tgicr i 

^<^5 ^ ffpra; lid ^11 

The atom is defined as having a perceptual form, 

the cause of elements like earth, fire, water and air 
and itnsottndtitg Tlie cause of sound natural or arti- 
ficial has been pointed out to be the sinking of 
molecules against one another 

This IS just the scientific view of the generation 
of sound Sound does not travel m vacuum* is a 
famous experiment which is shown to L\erj' school- 
boy If sound were generated bj' Ak.isa or Ether as is 
supposed by the author of the Vaishesik School, sound 
would be still heard for aithei or Ak.isa is present in 
tht vacuous space also 

The view of science is expressed by R S Willows 
in his Text-book of Physics, p 249 

“It Is a common expeiience that a source of 
sound IS in a state of Mbration For example, the 
prongs of a tuning-fork, a bell, the strings of a piano 
and the air m an organ pipe are all m a state of 
vibration when they are producing sound " 

Again on page 261 "Light waves can travel 
through vacuo but sound Nva\ es require a matenal 
medium ” 
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We now take up the discussion of another form 
of Pudgala known as Karmtc matter It is regarded 
as a subtle form of matter which is drawn m towards 
the soul as a result of our desires, passions and other 
thought activities. It is well-known that our thoughts 
and deeds affect our character and modify the tenden- 
cies of our souls Therefore Karma should be regard- 
ed as some form of vital force, for it would be 
quite illogical to thmk that the soul could be 
influenced by something which has no substantiveness 
Smce force is unthmkable apart from matter, 
Kdrmic matter has been regarded as the agent 
through which our thoughts and actions affect the 
soul 

The existence of Kdrmic matter is partly estab- 
■lished by the recent investigations of scientists 
m Amenca. We reproduce below certain portions of 
the reports-* recently presented before the Federation 
of American Societies for Expenmental Biology 

"The activities of mind and matter constitute a 
super-radio, with the qumtiDions of livmg cells sending 
out their individual waves to be tuned in by quadnl- 
hons of receiving sets in the bram Professor 
Hallow ell Davis of Harvard Medical School described 
five different kinds of waves that have now been found 
to be emanating from the brain The ence^phalogram 

♦In the issue of the “Discovery" (London) for December 1937 
the apparatus for measunng bram-waves has been described as 
a valve amplifier “which IS regular durmg normal thought but 
erratic if any sudden shock disturbs the mmd Mr Grey Walters 
has found it possible with' this apparatus to measure the normal 
and abnormal mtensity of thought — " 

—Recent Advances tn Btophystcs 6y F W Brrtton, D. Sc 
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(electrical record of the bram-waves on paper) taken 
under standard conditions seems to be quite charactens- 
hcfor a given person . The brain and nerves, stated 
Professor Davis, generated electrical waves which 
could be detected by means of sensitive amphfiers* 


That the body's electrical impulses ate connected 
with a chemical activity, the electrical impulses bemg 
associated ivith the secretion by the nerve-endmgs of 
a powerful drug known as acetylcholine, was brought 
out in a paper by Dr V E Henderson of the Depart- 
ment of Pharmacology, Toronto University It was 
for work in this field that Professor Otto Loewi of 
Graz, Austria, and Sir Henry Dale of London received 
the Nobel Pnze in medicine last winter. 

Professor Leo Loeb of the Department of Patholo- 
gy, Washington Umversity School of Medicine, St 
Lms, presented a paper on the “Biological Basis of 
Individuahty ’ He offered evidence for the existence 
of substances in each mdmdual higher organism, Tnan 
as well as animals and birds, which bring about the 
umfication of its many parts 

“These 'individuality differentials' are genetically 
determined and therefore transmitted by heredity but" 
they are represented by substances which develop in 
the course of phylogenetic and embryonal evolution," 
said Dr Loeb 

These reports of the Amencan doctors establish 
the fact that our thoughts and emotions give rise to 

•Reproduced from "Hindustan Times," July 3, 1937 1 
William L Laurence’s article under the caption "Man’s Mind 
Traced by Electricity ’’ 
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dectncal waves m the brain which tune m foreign 
energy waves just as the waves generated in a radio- 
receiving set tune m electrical waves of foreign 
stations This is what a Jam would call Ashrava 
(t e , influx) of Kiirmic matter mto the soul That 
the influx of these electric impulses is connected with 
chemical activity is a clear mdex of the fact that 
our Karmas accumulate round the soul m the form 
of fine dust Thus the existence of Kdrmic matter 
IS to a very great extent established by expenmental 
saence 

The extra-fine matter we have mterpret- 

ed as streams of mdivisible elementary units of 
matter called electrons, protons, positrons and neu- 
trons of modern science The reason for this is this 

I” 

The extrafine matter has been said to be com- 
posed of skandhAs made up of oite or two Parimtius 
aitd no more, and a Parimnu has been defined as 

w <T?JT[g f?” 

(The last particle of matter, which cannot be 
sub-divided any further by any means whatsoever, 
IS a ParmAnu ) 

Also in Sutra 27 of Tattvartha Sutra Cli v we 
have 

* e . A ParmAnu is obtained by division of matter 
to an infinite extent, not by union 
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Or from tR^ *'3a >sg t «iR?Tmi hhtci 

There is nothing smaller than Parmdnu 

It follows that a Parmdnu cannot be interpreted 
and should not be interpreted as the atom of modern 
cJiemtsiry, although origmally the word was invented 
by the Greek philosopher Democntus (420 B C ) to 
denote somethmg which could not be sub-divided 
(atom — =c. not, rs/ii»w, I cut ) John Dalton, the 
great propounder of the Atomic Theory of matter, 
declared m the year 1808 “Thou knowest no man 
can spht atom " But since the atom of chemistry 
has now been proved to be a conglomeration of 
protons, neutrons and electrons, I venture to suggest 
that ParmAnus are really these elementary particles 
which exist by themselves, or if at any future date 
a sub-electron were to be discovered that should then 
be mterpreted as the ParmAnu of the Jams 
Neutron* is composed of two ParmAnus and hence 
mcluded in the category of extra-fine matter 

Before concluding the commentary on this Sutra 
it would be well to quote the SAnkhya view of matter 
Against the declaration of the Jams ” the 

•The extra-fine character of the neutrons is exhibited in the 
fact that they cannot be kept confined in a i essel of glass, metal 
or rubber They slip through the walls of the vessel Their 
velocity IS about 1,000 miles per second The> can penetrate a 
mile’s thickness of air and several feet of lead, which even X-ra>s 
cannot Their piercing power is so great that, according to one 
scientist, if a cannon ball could be made out of them it would 
pierce 75 million miles of steel plate They have been found to be 
a powerful weapon in the artificial breakmg of Skandhas Neutrons 
exist m the air we breathe only one part in 160,000,000,000 
Neutrons are produced when alummium is bombarded bv alpha 
particles from radio-acti\e substances 
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Sinkhya school regards Praknti or Nature as arupi 

"The manifested world is traced to an unmam- 
fested ground, the Praknti, which is conceived as 
formless, and undifferentiated, limitless and ubiqmtous, 
indestructible and undecaying, without beginning and 
Without end The umt of this 'praknti is a mere 
abstraction, it is in reality an undifferentiated mani- 
fold, an mdeterminate, infinite contmuum of infinite- 
simal Reals ” 

—Introduction to Hindu Chemistry by Sir P C Ray 

This view is quite in conformity with the fact 
that ultimately all kmd of matter and different 
forms of energy are reducible to a single form of 
Pudgala, the invisible fundamental particles of 
electricity electrons, protons, positrons and neutrons 
bemg the extra-fine form of it Though these 

particles are invisible to the eyes, they can be perceived 
by other means and also give rise to concrete form of 
matter Hence Jam thinkers have said 


Sutra 6. 

“ 3IT 3TRJRn^ ” ll^ll 
A AkAsa-deka-dravydm 
=(3iT 9TR!Kitq-q^;aanr«T h^)ii 
Also m Uttradhyayan Sutra ch 28 gdthd 8 we 

read 

“ «roft wqr ^ jnffsr » 

Refemngto the first sutra “snfhRiwi 

^ the author says that the Dravyas enumerated 
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there up to Afcisa (* e , Dharma, Adharma and Akasa) 
are one continuum each * e indivisible wholes 

The earliest recognition of the motive principle 
called Dharma Dravya in found is the Jain literature 
alone but ancient Greek philosophers also recognised 
its necessity m the scheme of the universe AnSxa- 
goras m his work On Nature (450 B C ) introduced 
for the first time in the Western world the idea of a 
medium necessary for motion and called it rouf (the 
cause of all changes) Aristotle, called it 
(rether)* In the standard work of Dr J W Mellor, 
quoted before, we read as follows — 

“Anstotle added a fifth element, sether, more 
divine than the others (earth, water, air and fire) and 
which pervaded all things and was m perpetual 
motion The ancient Hindu philosophers also 

had a fifth element, which, in their system, was 
wrongly supposed to be a medium for propagating 
sound, etc , and which, in consequence, had something 
in common with the modern concept of an aether 
pervading all space” (p 33) 

The non-atomic continuous nature of aether has 
been recognised by science m the followmg words • — 

“Ether is not composed of atoms If it be sup- 
posed that it consists of minute homogeneous atoms, 
it must be further supposed that there is something 
else between these atoms, either 'empty space' or a 
third completely unknown medium, a purely hypo- 
thetical ‘mter ether’, the question as to the nature 
of this bnngs us back to the ongmal difiiculty, and 

*See “Greek Thinkers” by T Gompertz, London, and also 
"Early Greek Philosophy” by J Burnet, London 
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like that of ponderable matter. 

—The RtdcOe of the Uumrse by Prof Hffickel, 

Chap xii 

"Huyghens introduced the conception of the 
ffither-^a weightless, transparent medium which 

permeates the entire universe 

—The World in Modern Science, Infeld, p 30 

"At the time when that conception, (that of 


electric fluid) arose, it had become the fashion to 
mtroduce into saence, m addition to matter of 
. difierent kinds which possessed weight, substances 
^which one might call imponderahle,-~t e , weightless 
flmds Heat, electncity, magnetism and the ether 
were some of the members of this imponderable 
family Nowadays, the ether ts the only memier of 
this family which has survived,. " 

f 68 , 

"Matenal media are penetrated by ®ther, their 
molecules being surrounded by it much as the leaves 
of a tree are surrounded by the air." 

(For more details about retberread pages 25-31 ante. 


These quotations establish the nature of ether as a 
non-atomic continuous medium. 


We have already shown that the modem 
science has postulated the existence of gravita- 
tion in order to account for the stability of the 
macroscopic world and the existence of 
electromagnetic forces in the case uf the micros- 
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copic world like that of the atoms and the molecules 
Those who are m touch with the recent developments 
m Physics know that the great physicists ItIta Prof. 
Einstem are trying to formulate a satisfactory theory 
which wiU comhine the forces of gravitation and 
electromagwhsm into one unified whole. Several theories 
are in the field at present and one which will be found 
convincmg in all respects will be accepted Then u e will 
be left with one Adharma Dravya, the principle of 
stability for the macroscopic as well as for the 
microscopic world 

In the meantime let us see what is the present 
view of science on this point As mentioned on 
p 44 the physicists have at every step felt the 
necessity of assuming a medium for the operation of 
gravitation but they never formulated it m clear words 
However in the case of electromagnebc forces, whicff* 
are a counterpart of gravitation, a medium was re- 
cognized by the great “Pnnee of experimenters'’ Sir 
ilichiel Faraday and the same conception is still in 
force Writing on p 140 of the Restless Universe 
Prof Max Bom states that "at the beginnmg of the 
19th century most physicists, particularly on the 
contment, asserted that the electric force acts through 
the empty space between two charges ("action at a 
distance") Faraday, however, developed the idea 
that the electnc field is due to something which 
happens m the space betiveen the charges (“action 
through a medium’’).” 

With regard to the contmuity of space the space 
of the mathematician of to-day is undoubtedly an 
unbroken continuum, even the dictionary meaning of 
‘space’ conveys the same idea. The Standard Oxford 
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Dictionary defines space as a “continuous extension 
viewed with or without reference to the existence oi 
objects withm it ” 

(For more details read pages 48-57 ante ) 

It IS thus evident that Dharma, Adharma and 
Akiisa are indivisible extensions as mentioned in the 
above Sutra 


Sutra 7. 

“ =5” INI 

NishkriyAni cha ={3n stmsra 

(Dharma, Adharma and AkAsa, these three are 
hot capable of momng from one place to another ) 

Not only thes e three but also the Time 

is incapable of motion. 

aNiT, ^ a n) 

The learned author of Sarvarthasiddhi has raised 
a very interesting point in the commentaiy on this 
Sutra He says 

u ” 

(Tr. — If Dravyas, Dharma, etc , are incapable of 
motion from place to place how is UtpAd and Vyaya 
mamtamcd which is the chief characteristic of a 
substance) (See pages 65-66 ante) From the very 
nature of definition of a substance it follows that 
generation ( UtpAd ) and decay ( Vyaya ) must 
go on m these DravyAs m some form or the 
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other The same author answers the point 
saying- 

<ir?IcrJfT f'KTT fpn ^ ^ 

52r*p^ll” 

Amongst the six common attnbutes of substances, 
VIZ, siRwegr (Indestructibility), ?Fgc^ (functionali'^y), 
s®!Tc^ (changeability), (capacity of being the sub- 
ject of knowledge), (Individuality) and sf^5ic^ 

(capacity of having some form) the Agurulaghu ( jiggwu ) 
kttnbute is such that an imperceptible rythmic rise 
and fall is constantly taking plic m its parts in six 
dtjferent steps and these natural rythms rising and 
decaying produce Utpdda and Vyaya Agurlaghu at- 
tribute is Slid to be responsible for maintaining the 
individuality of the substance and its charactenstic 
properties The grih afe or six different steps 

of infinitesimal changes, — an entirely ingenious idea of 
the Jam thinkers, — can be explained as follows — 
Enumeration has been divided into three classes 
{i) n g i TT c T, countable, (ii) countless, and (iji) 

3ifi??r, infinite 

To explam the full meaning of these three classes 
with their 21 sub-divisions is a long mathematics and 
would carry us far beyond the present theme It is 
enough to mention the distinction between countless 
and mfimte The former has a limit, though it is be- 
yond the power of even an omniscient being* to count 

* "UOTT afaiaweain'’ 

afiRaitr i ” 
— acaia xiiii t ri rt t w i‘dci?i^i 



Sutra 7 


101 


them, the latter is mexhaustible and without limits 
To give an example, the number of unitary cells of 
space (pradeshds) in Loka is countless since Loka 
IS finite but the number of pradeshfis m the space 
beyond is infinite, smce Aloka has no limits 

The SIX steps upwards are (t) Infimtesimal m- 
crease (w) increase by a countless fraction, (ttt) m- 
creaseby a cotmtable fraction, (tv) mcrease countable 
tunes, (n) mcrease countless times, (vt) increase infinite 
times (Note that these steps are in ascending order 
of magnitude ) The six steps along the descent 
are m exactly reverse order so that the whole senes of 
changes constitutes, what m science we call, a rever- 
sible cycle The hypothetical numerical example given 
below will make the point more clear 

Suppose there is a number 1024, let the count- 
able, the countless and the infirate be represented 
respecfavely by 2, 4 and 8 , then the number will 
undergo the rise and fall hke this. 

(j) Infinitesimal mcrease 1024+ ~L_ 1152 
(tt) Countless fraction increase 1152+ ~ =1408 
(w) Countable fraction increase; 1408+ = 1920 
(w) Countable times mcrease 1920+ (1024 x 2 ) 

=3968 

(v) Countless times increase 3968 +(1024x4) 

=8064 

(vi) Infimte times mcrease 8064'+ (1024 x 8 ) 

=162 56, 

*^“**^® language of calculus rt means increase from’irto'' 
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{yit) Infinite fraction decrease 16256 — =16128 

{viit) Countless fraction decrease 16128 — 

= 15872 

{ix) Countable fraction decrease 15872 — 

=15360 

{x) Countable times decrease 15360 — (1024x2) 

=13312 

{xt) Countless times decrease 13312 — (1024x4) 

=9216 

{xit) Infinite times decrease 9216 — (1024 x 8) 

=1024 

This phenomenon may be likened to a stationary 
wave-motion m which the system of waves alternately 
waxes and wanes without progression m either direction. 
The characteristic of stationary wave-motion is de- 
scribed by Barton as follows 

"To all appearances the wave-motion seems to be 
stationary in position The wave-form shrinks to a 
straight hne by proportional diminution of aU its 
ordmates It then expands proportionally all the 
ordinates being now reversed m sign, again shrinks 
and so forth ” 

In the Jam work Alap Paddhati (an^JW q^fk) the 
phenomenon is compared to the ripples groiving and 
decaymg on the surface of a sea thus making the 
analogy with a stationary wave-motion stiU more 
stnkmg 

Thus we shall see that Jaimsm regards the media 
of motion and rest and the Space-Time as unmovmg 
wth these natural pulsations existmg m them Can 
we not think that these pulsations are generated by 
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the movement of various material bodies and particles 
m space ^ The attempts of scientists to detect mther 
were based on this conception. We have referred to 
the famous Michelson-Morlej' e\.periment on p 27 
anlv The argument was this 

"Just as the aeroplane passengers observe a strong 
head-wind, so there must be an etiicr-wmd blowing 
past the earth The light-waves on the earth must 
be blown about bj' the ether-wind Accordingly as 
thev travel w ith or against the direction of the other- 
wind or at right-angles to it, their velocity will be 
different The effect is onlv a very minute one 

— Max Born, /> 75 

As we base scon in pages 27-30 sometimes 
negative and sometimes positive result has 
been obtained, the latter, how c\ er, has not been 
unequivocally confirmed The last conclusion is there- 
fore that the earth is moMiig through a fixed ether 
If, however, a positive result is obtained, as 
propliesied by the great Indian mathematician late 
Sir S 51 Sulaiman and as some more precise 
experiments published in the American Pliy'sical 
Review (Feb 15, 1935) testify, it would be a linlliant 
confirmation of the etsituft theory of the Jams 


Sutra 8. 

‘‘3ffn?^qT si^- II c II 

( A.sankhyeyah pradesliAh dharniadliarmaika Jiv.'i 
ndm ) 


sftmiTiiT sTRism sttm it nf it 
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In Swetambar text this Sutra has been broken 
into two 

” ll 's li 

tic II 

Also in FTRin ^ ftpt v ^ ^ we have 
qir^rTTbr iST sr^^sTf rtoitit, Ii ^r, — 
5?}ITFITH, *?Icft^”ll 

[Tr — ^There are countless Pradeshas* in Dharma, 
Adharma and a single soul ) 

The same idea is expressed in Tattvarth Sar 

li \ n 

Or in Ntyamsar gatha 35 

]p5€lf?!?ra’c«ira ^ 11” 

(There are countless points of space in the me 
drum of motion, medium of rest and in each indivi- 
dual soul ) 

Pradesh is the unit of three dimensional space 
which is employed in the measurement of the dimen- 
sions of the substances in the umverse Takmg this 
as the measure the number of Pradeshas in the 
umverse is said to be coun'^less The media of 
motion and rest are co-extensivej with the universe 

•For definition of Pradesha and its full explanation see 
pages 4-18 aiile 

f csl+T+lsi •HWlTl I 

fa^ *1^ i" — tic^nwi’c ii^j ■r^ii 

(Dhanna and Adharma pervade all parts of the universe as 
oil pervades the whole portion of a mustard seed 
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( ^■Biig i ^ T) and have thus a sunilar number of Pradeshds 
Souls are found m different bodies of different di- 
mensions in their mundane state but each one of these 
has the capacity of expandmg and filling the whole 
universe * Thus the number of PradeshAs in each 
soul IS equal to the number of those in the universe, 
t e, countless or innumerable 

It should not be thought at this stage that 
the mention of a number of PradeshAs in the universe 
as countless introduces an uncertainty wi'^h regard 
to the size of the universe Although Dharma, and 
Adharma are continuous media, it is only for ex- 
plaining certain physical and piychical phenomena 
that this idea of parts is introduced The Jam 
thinkers have given a definite figure for the volume 
of the universe, 239 cubic Rajjus,! according to 
SwetAmbars and 343 cubic Rajjus, according to 
Digambaras 

SltSTHT I 

a? i ’’ — ur?r^tnTii?, tvii 

(By contraction and expansion of its Pradeshas a 
soul IS capable of occupying the countless Pradeshas of the 
universe, just like the flame of a lamp whose light can fill 
either a small room or a hig hall ) 

t Rajju (=chain, a linrar astrophysical measure), is, 
according to Colebrook, the distance which a Deva flies m six 
months at the rate of 2,057,152 yojans in one epij^ » e , instant 
of time 

— Quoted by Von Glassnapp tii "Ber Jauusmus" 

Compare this unit with the modem unit of astronom- 
ical distances, viz . the light-year which hasbeen defined as the 
^ of light travels in one year at the rate of 
186,000 miles per second Is not the simUarity very striking ? 
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It would not be out of place here to give an 
idea of the “Countless” as enunciated by Jam writers 
Suppose there is an intermmable series of oceans and 
continents surrounding each other on the flat earth 
in the form of concent ic rings with a minimum 
diameter of 100,003 yojans (one yojan=4,000 miles), 
which goes on doubling itself in the case of each 
succeeding continent and sea Let there be four pits 
A, B, C, D each i,000 yojans deep and of the 
diameter of the smallest continent, viz , 100,000 

yojans If the pit A is filled with mustard seeds 
up to the top and above it m conical formation, 
calculation shows that the pit will hold 

197,71 1 293 845 131 636 363 636 363 636,363 636 363 636,363 6^ SCCdS Of 

mustard 

Suppose we empty this pit by dropping one seed 
in each of the continents and oceans, which, as have 
supposed, form an intermmable chain At the place 
where the last seed is dropped we dig another pit 
1,000 yojans deep, as before and of the diameter of 
this ocean or continent, whatever it be and fill it to 
the top as before Empty this pit again m the same 
manner beginning with the continent or ocean next 
to one m which this pit is situated Stop where the 
last seed is dropped and dig a pit of the same depth 
as before but of the diameter of the ocean or the con- 
tinent itself Remember that the diameter is doubling 
as we go to the succeeding ocean or the continent 
This process will be continued until the pit D is filled 
m the manner indicated in the next paragraph Let 
the pits dug so far be called the pits of A series 

Each time that a pit of A series is dug one 
mustard seed must be thrown in B until the latter 
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is full to the top as ladicated in the case of A When 
this is achieved, the same process of traversing the 
continents and oceans of ever-increasing diameter 
and digging the pits is to be continued Let the pits 
now dug be called the pits of B senes Each time 
that a pit of B series is dug one seed must be 
thrown mto the pit C The whole process is to be 
repeated until the pit D is filled Let the number 
of seeds in the last pit of C senes when D is full 
be represented by x 

Then {x’Y is called the Minimum Ultimate 
Countless The Maximum Ultimate ' Countless is 
Preliminary Infinity minus one The idea of infinity 
IS given in connection with Sutra 9 


Sutra 9. 

AkishasyA-nantdh 

= (atW7RiHiiafliii si%5n ufifT i) 
aioig »»| 


— iramr gst 

{Tr —The number of Pradeshds in Space is infinite ) 

The conception of Infinity, according to Jainism, 

IS as follows 


Raise the quantity ( ** )* to its own power, 
then raise the result so obtained to its own power and 
repeat this process [x^y times Let the final number 
be denoted by x, 

Again raise to the power and the result 
obtained to its own power and continue the 


process 
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( times Let the number now obtained be 
denoted by 

Repeat the whole operation a second time, t e , 
( X 2 ^)> then (Result to be con inued ( x^’^) 
times Let the result be now denoted I y *3 

Again ^ then (Rtsult)’*''"'* to be continued 

( X 3 ") times Suppose it gives the number x^ 

The process of arriving at X 4 from Xj, is given 
the technical name gfa i <ff i5t a Orssm (Shalakitraya 
nishthdpan) Since we shall have to resort to this 
process several times in reaching the Infinity, we shall 
for the sake of simplicity call it the S T N process 
To X 4 add the following numbers 

(1) Countless Pradeshi-> of Dharma Dravya 

(2) ,, ,, Adharma Dravya 

(3) ,, „ a single soul in full- 

est expansion, i e . filling the whole universe 

(4) Countless Pradesh4s of Space occupied by 
Loka, i e , excluding Aloka 

(5) The number of souls m ordinary vegetation 
which is innumerable times greater than the 
number of Pradeshis in the Loka 

(6) The number of souls m vegetable parasitic 
groups which is countless time greater than 
the number in (5). 

Let the number obtained after addition of these 
SIX quantities be denoted by (xj-j-u) 

Subject the number to S T N process and let 
the result be denoted by x. 
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To the number add the following — 

(1) the countless number of moments in a cycle 
of time (Cycle of time is explained in 
Sutra 39), 

(2) * the countless modifications of consaousness, 

(3) the innumerable degrees of intensity of 
passions, 

(4) the still innumerably greater number of 
soul vibrations associated with the activi- 
ties of the inmd, speech and the body 

Let the sum be denoted by 

Subjecting to S T N process, suppose 

we get Xi (This number is cabled Prelimmary 
Infinity))- 

Let (arg)^®be denoted by x, and 



Subject Xj to S T N process and let the result 
be Xi 

To Xj add the following quantities 

(1) The number of souls which has attained 
NirvAna, this number, although infinite, is 
mfimtely smaller than the total number of 
souls in the umverse 

“ For details of (2), (3) and (4) read Gommat Sar Jtvakmda 
by J L Jaini, S B J , Vol V 

r minus one is "Maximum ultimate countless" See 
page 107 ante 
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(2) The number of undeveloped souls (akin to 
bacteria and umcellular organisms of modem 
biology) which is mfimtely greater than the 
number in ( 1 ) 

(3) The number of vegetable souls agam 

infinitely greater than the number in ( 1 ) 

(4) Number of atoms of matter, which is infinite- 
ly greater than the total number of souls 

(5) The number representing the moments of 
time, mfinitel}' greater than the number of 

' atoms of matter 

( 6 ) The number of pomts of space, agam 
infinitely mfinite 

Let the sum be denoted by {xg+c) 

Subject (A 9 -I-C) agam to S T N process and 
denote the result by a,o 

To Ajo add 

(1) The mfimtely mfinite shades* of qualities of 
Dhanna Dravya, and 

(2) ditto for the Adhanna Dravya 

Let the sum be denoted by 

Subjectmg this number to S T N process we 
amve at infimty, for which the mathematical 
symbol is oc 

This infinity of Jamas compnses the mfinite 
existmg substances and their compoimds as well as 
their mfinite states and modifications, and is 
therefore the ‘true’ mfinity 

• It IS the change in these shades which has been referred 
to m pages 100-103 attfe 


Ill 
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Sutra 10. 


Sankhyeyasankhyeyishcha pudgalinim 

^ (3f^‘ s?jT5ypTiJ3;Jit:ifr[: 

iTf -Matter consists of numerable, innumerable 
Ld infinite parts accordmg as we consider the 
different molecular combmations ) 

Evidences from other sources may be quoted 

— nun 3*"^ 

(Pudgala has pradeshds which are numerable, 
innumerable and mfimte ) 

^l#iT II 

— 'IHuhmk 

The scientific division of Pudgala is as follows 


(1) Concrete and (2) Invisible 
The concrete form we call Matter and the 
mvisible form, Energy 


Matter is'further divided into sohds, liquids, and 
gases All these three forms of matter consist of 
molecules (Skandhis) and atoms (Skandh-deshds)''' 

•PiMi (l^oM 

(Matter is composed of molecules, atoms, ionised atoms and 
mvisible elementary particles, such electrons, protons, positrons 
-and heavy electrons of modem science ) 

For 'ionised atoms’ read page 15 ante Heavy electron 
which IS 50 times heavier than the ordinary electron, is a recent 
discovery {Sctence and CvUnre, November, 1937 ) 
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Atoms are again an. assemblage of indivisible 
elementary partides ('T^nTSi?'), protons and electrons 
and tbeor combinations The nnmber of electrons 
m the nmverse has been estimated by Professor 
Einstem to be 

5 , 129 foUorved by 77 ciphers or 80 digits 

in all )* 

XoTvthis 15 a fimte number although verj- huge. 
The number of other elementary particles has not 
been estimated Then there are the condensed forms 
of matter, such as those referred to m pages 16-17 
anie — ^the nuclear matter as it is called vreighmg 620 
tons to a cubic inch — m which there k an extremely 
close packing of particles beyond human estimation 
Then there are electrons of negative mass (see page 
123) which do not in any way betray their 
existence; those which have retired for good from 
the drama of the nmverse and whose presence cannot 
be detected by any measurements whatsoever, thus 
rendermg it impossible to count their number So 
the author of the Sutra says the number of parts 
into which matter and energy is divided may be fimte 
or mfimte according to difierent considerations 

There seems to be an apparent contradiction 
between this and the 8th Sutra The latter 
savs that the number of Pradeshas (Spatial 
units) in the media of motion and rest is onl3' 
countless whereas according to the present Sutra the 
number of Pradeshas in Podgala Dravya may be 

* Qcoted iroTQ the Presidential Address of Professor A S 
Edwgtou. to the Pnysical Soaety of London and published in the 
Pioceodm^ oz the ^osiety, January 1932 
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infinite As has been mentioned several tunes the 
media of motion and rest (Dharma and Adharma) 
are co-extensive with the Loka, the universe 
Hence the number of Pradeshds in the umverse 
also IS "countless ” The question therefore arises 
"How can an infinite number of pudgala particles 
be accommodated m ‘countless’ pradeshds of the 
universe ? The question would have been quite 
vahd if all the mfinite particles were in a free state 
but it is not so A tiny piece of fuel on combus- 
tion gives rise to an enormous volume of smoke 
particles, a quantity of water when converted into 
steam occupies a volume about 1,700 times greater 
than the original volume, a sacchann pill compresses 
withm itself the particles of sweetness which several 
lumps of sugar would possess, the pollen concentrates 
m itself the particles of fragrance which occupy a 
very large volume when they fly in space And 
above all there is the tremendous concentration of 
stripped atoms which gives rise to ‘nuclear matter ’ 

Hence the above contradiction does not arise 


Sutra 11. 

Jipfr: linn 

Ndnoh 
= JTpiTl JT^^rr 

(Thwe are no numerable pradeshds of an indi- 
visible elementary particle of matter ) 

elementary particle of matter 
which IS wrongly designated by the word 'atom,' 



114 CosjioLOG\ Old New 

always occupies one unit of space It follows from 
the definition of Spatial unit (Pradesh) itself (See 
page 4 ante) The author of gives the 

reason He says 

siuTt aiWlTO I 

There is nothmg smaller than an anu (am) It 
IS for this reason that the space occupied by an anu 
is called the Pradesha 


Sutra 12. 

Lokakashevagaheih 

(These substance^ Dharma, Adhamia, Jua, 
A]iva, etc , exist only m Lokakasha ) 

^ 3^:5155 ^>11 ^ 2TnTf^% i 

arms) ?I 'll?! sicJlT* ” ll=soii 

— ii 

(Lokdkasha is that m which Dhann i, Adhinni, 
Kfila, Pudgala and Ji\a exist. That which i- 
beyond this is Alokakasha) 

^ 

dti\% >iq^^nTi7i” ir.oii 


— *miferrmiT ti 
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(That which accommodates all matter, the souls 
and the remaming substances is the Lokdkdsha) 
Also m Swetambar Sutr4s we have 

“spJTt 31^ srpns ^ i 

tr^r ll 

— gsi, sro ijc, « 

This division of mfinite space mto Lokdkdsha 
and AlokAkdsha, t e , Universe and Non-umverse is 
based on the Dravyis Dharma and Adharma Souls 
and matter move on and rest up to the confines of 
the Umverse only Beyond this the media of 
motion and rest are absent This determmes the 
limit of the finite universe The Alokdkdsha is an 
infinite space without any soul or a particle of 
matter and it surrounds Inkdkdsha on all 
sides. 

The following brief descnption of the Lokdkdsha 
may be given 

The Loka, t e , the universe is supported m the 
middle of the Aloka in the form of a human trunk 
with Siddha Shila (fits f5Rn) at the top where head 
should be The surroundmg zones of air m which 
the umverse is floatmg are said to be three, the 
inner zone bemg humid, the middle dense and 
the outer of rarefied gases The Siddha Shila, the 
abode of Perfected Souls, is the summit of the 
universe m the form of a bi-meniscus convey lens 
with its concavity downwards The universe is 
divided mto three big divisions, the upper world, 
the middle world, and the lower world They are 
situated one above the other and are inhabited by 



116 


Cosmology Old and New 


celestial beings, worldly creatures and the heUish 
beings, respectively 

The total volume of Loka, according to Digambar 
text is 343 cubic ra]]us,* and accordmg to Swetam- 
bards 239 cubic raj] us One definition of rajju is 
given in the footnote on p 105 There is another, 
quoted by Pt Mddhavdchdryd, Research Scholar, in 
the “Anekdnt”, Vol 1, 3 

TfRT ^ ^ 'Tf % ^6 C I 

Tr — Rajju is the distance travelled in six months 
by a ball of iron weighing 1,000 hhar (probabi}’’ 
tolds, 1,000 tolds=12 5 seers or kilograms) let fall 
freely from Indraloka (the abode of heavenly beings) 

This definition cannot be subjected to computa- 
tion since the law of fall of bodies from Indraloka 
IS not known It appears that in Indraloka the rate 
of fall depends upon the size of the body and then 
nobody can say what the uniform acceleration 
would be However if we take the Einstein's lalue 

•In the standard work on astronomj "Triloksar of Ncmi 
Chandra Siddhanta Chakra\arti \\c rend in Gatha 3 "Hci TqiuwHd 

Slirmt fg", | C , tlic cube of Jagatslirem (anr^r®!) Is'llic 
volume of the Loka and Jagatslirem m terms of rajju is defined 
in GatbA 7 as "anrssfai ^ f , I /7th of Jagat- 

shreni is ra])u or Jagatslirem is equal to 7 rijjus Therefore 
cube of Jagatslirem is cube of 7 rijjus Hence the volume of 
the Universe is 7 x 7 x 7=343 cubic rajjiis 

It should be noted that this gives us another definition of 
ra]]u in terms of Jagatshrcni but since the latter has been snd 
to be of countless Mahayojans it cannot be subjected to a mathe- 
matical computation 
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of the radius of the finite universe we can arrive at 
the order of magnitude of a ra]]U thus 
Radius of the universe =1,068 miUion light-years 
One hght-year=5 88x10*^ miles 
Volume of a sphencal umverse, * e , ( •4'*^ ) 

= 4 . ( 1068 X 10« X 5 88 X 10«)» cu miles 
= 1037x10” cu miles 

t e , 1037 followed by 63 ciphers or 67 digits in all 
Now if 1,037 X 10” be equated to 343 cu ra]]us, we get 
One ra]] u= 1 45 x 10*' miles, 
whereas if equated to 239 cu rajjus, we get 
Onera]]u=l 63x10 1 miles, 
a quantity of the same order of magmtude as before 
Taking the definition of ra]]u given on p 105/ n 
t e ra]]u is the distance travelled by a Deva in six 
months at the rate of 2057152 yo]ans per mstant 
of time we get, since one big yo]an*=4,000 miles, 
2057152 yo]ans =8228608000 imles 
and 6 months =6 x 30 X 24 x 60 X 540000 prativipaldnshf 
distance travdled in six months 


=8228608000 X 6 X 30 x 24 x 60 X 540000 miles 
= 1 15x10*' miles nearly 


•There is one element of uncertainty m the definition of yojan 
the big 3 ro]an (used for measuring the dimensions of contments 
and seas) =2000 koshds but whether one kosha=2 modem miles 
of 1760 3 iards each cannot be said with certamty 
t 60 Prativiplansh=l Prativipal 
60 Prativipal =1 vipal 

60 Vipal =1 Pala (its) 

60 Pala =1 Ghan=24 mmutes (u^), 

, . 60 x 60 x 60 x 60 sAnnnn t, 

1 mmnte= ;r: =540000 Pratmplinsh. 


24 
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This is almost the same as the magnitude of 
rajju arrived at from the Einstein's \alue of the 
radius of the universe If we identify the unit of 
time with Prativipldnsh, the agreement is quite close 
The following points should, however, be noted in 
this connection 

(1) The dimensions of the universe have been 
estimated by Einstein on the basis of a spherical 
jBnite universe whereas the shape of the finite universe 
according to Jams is anthropomorphous with 
infinite pure space on all sides 

(2) In the definition of rajju we ha\ c identified 
the instant of time (erii) wnth Prativiplansh whereas 
a taui is said to be an infinitesimal fr.iction of time 

Considering these odds, it is \cry difficult to 
make an exact comparison between the modern 
determination of the size of the universe and the 
determmation of the ancients However all that 
has been said above reflects credit on the work of 
ancient thmkers 

Modem theories of the universe regard the 
universe as expanding although the final word has 
not yet been pronounced on this point * 

For further discussion on Space read pages 
45-57 ante 

*In "Tlie Observational Approvch to Cosmology ' by Edwin 
Hubble, an authonty on the subject, the author says "The 
investigations lead to altematwe pictures depending upon the 
alternative possible interpretations of red shifts " The author 
further goes on to say whether the 'red shift’ in the spectra of the 
nebulae are due to the expansion of the universe or due to 'some 
unknown principle of nature* it is not yet decided 

According to Jain thought expansion of the universe is not 
possible, p there is no medium of motion outside the Loka Sir 
Sulaiman's new theory supports our view-point 
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Sutra 13. 

“srnf«r^: linn 

Dhaxm4dharmayoli kntsne 

=(smW!Tt: sl^tl 

(The whole universe or Loka is the place of 
Dharma and Adharma Dravyis ) 

Also “5^ «^^r JT fl 5t>Tf^rar T’ 

3to V9 u 

{J'r — ^Both Dharma and Adharma are co-exten- 
sive with Loka or universe ) 

In order to make the pomt dearer, Achirya 
Amritchandra gives the following in Tattvarth Sar: 

5rtT#sfq wral; I 

^ ll^^ll 310 ^ 

Dharma and Adharma are placed in the umverse 

(not like a pot mside a room) but permeate the 
whole of it as does oil inside the oilseeds 
Also in Sarvarih Siddht 
“sniftsqf^ ^ fRr q*ii, ?r«n 
wiirtl *1 f% gn X I 11 3p%:ir 

5*rmRRtsgirr^ %iil fiigsir; n” 

{Ti — The Dravyds Dharma and Adharma are 
not situated m the umverse like a • pot mside a 
cabm. Then how? They pervade every iota of it as 
does oil inside the sesamum seeds These Dravyds 
mutually mterpenetrate without affectmg their re- 
spective functions This is possible because they 
possess the property of accommodation ) 
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The diffusion or mterpenetrability of Dharma 
Dravya into Adharma and vice versa is difficult to 
explain by comparing it with a similar concrete 
case in Nature for these Dravyas are formless, non- 
material* and non-atomistic, whereas everything 
concrete m Nature is extremely porous A similar 
difficulty is expenenced in imagining how an infinite 
number of souls, who have attained Nirvana, are 
residmg at Siddh Sila, which is of finite dimensions 
This also IS explained by saying that pure souls, 
being non-material, possess the power of inter- 
penetrability and hence their existence, infinite at 
one place, is possible The analogy of light is 
sometimes employed to explain these cases The 
light from a single lamp can fill a whole room as 
well as light from a thousand different lamps, yet 
light given by each lamp does not lose its identity 
but only interpenetrates However the point cannot 
be hidden that hght is atomic If we assume these 
media to have parts, the necessity of assuming the 
existence of another medium filling the interstices 
will anse and the original difficulty will now be 
associated with this new medium and so on Hence 
the only reasonable solution is to regard Dharma and 
Adharma as wholly continuous non-matcnal media 
mutually interpenetrating like the electrostatic, 
magnetostatic and gravitational fields, which, 
although they are of different character do not mix 
each preserves its individuality regardless of the 
other (See p 141, The Evohilion of Physics by 
Einstein and Infeld ) Many instances may be 
quoted even in the case of material substances where 

*"3m1at^^<u«ii MctMc sr^ ii" rnraifirr ii a 
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unagination has to put up with apparently glaring 
contradictions. Imagmation is not always the test 
of possibility 

For instance, the law of gravitation for material 
bodies as quoted on p 37 is that every piece of 
matter attracts any other piece but this law does 
not hold when the distance between the particles 
becomes very very small The attraction changes 
mto a repulsion We quote from a standard book 
recently pubhshed "Since two difierent atoms 
cannot be absolutely superposed on one another, it 
would seem that a repulsive force must come mto 
play between two atoms when the distance is of the 
order 10~’ cm , and that Newton’s law then ceases 
to hold.” 

— Properties of Matter by Champion and Davy 
(1936) 

Is this not an apparent contradiction difficult for 
the mmd to grasp ? Why should the force of attrac- 
tion between particles change mto a force of repulsion 
at small distances ? Even m ordinary life we see 
that the repulsive force which keeps the ivife away 
from the husband changes into an attractive force 
and the wife does not want to be separated from 
her husband beyond a certam distance 

A similar pomt has been discussed on page 
17 ante wherein the leading physicist Dr M N 
Saha, F R S , says, "It is not at all clear how 
stripped atoms with a large excess of positive 
electricity can be so closely packed, because as 
the charges are of the same sign, the tendency 
would be for mfimte dispersion instead of abnormal 
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condensation But such cases of abnormal con- 
densation are not altogether unknown in Physics ” 

Hale in 1918 demonstrated beyond doubt that 
the sun-spots had an intense magnetic field of about 
50,000 gauss, which is further confirmed by the 
phenomenon of Zeeman effect But tins is quite 
unbelievable in the light of the evpenments earned 
on the surface of the earth The temperature of 
the sun-spots is verj' very high and eNpcrimcnts 
show that a white hot body cannot retain magnetism 
In spite of this it CNists in the bod> of the sun 

The antithesis between a wave and a particle 
IS the burning problem of the da^ Certain ph(.no- 
mena in physics are CNplruned by saying that light 
energy consists of viav'cs in rcthcr and in certain 
others we have to postulate that light consists of a 
shower of bullets shot from the luminous bodj 
How can these two contradictory aspects be re- 
conciled ^ As Sir William Bragg has said ‘'On 
Mondays, W''edncsday3 and Fnda>s we adopt the 
one hypothesis, on Tuesdays, Thursdajs and 
Saturdays the other ” This is a good pi>-ce of 
humour rather than an e\planation The contradic- 
tion becomes all the more conspicuous wh^n we 
say that e\periinents have been discovered in which 
both ideas are found necessarj at tl\' sam^ t>>ve, for 
instance in the case of counting the interference 
fnnges by means of an electron-counter 

It is difficult to reconcile such cases ot PuJgaK 
Drav'ya what to saj’’ of the formless realities 
whose laws of interaction cannot be studied bv 
experiments 
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The young English physicist Dirac introduced 
at one time the apparently funny conception of the 
electron of “negative mass” — the electron which 
‘does not in any way betray its existence by any 
measurements whatsoever, — which has played its 
role on the stage of the umverse and retired for 
good ' 

These examples suffice to show that however 
hard it may be for the imagination to deal with the 
mterpenetrability of Dharma and Adharma DravyAs, 
it is nevertheless the legitimate explanation of 
thmgs 

Now coming to the next pomt, mz , the e xi stence 
of these substances (media) within the confines of the 
Loke and not beyond, we find that this is a much more 
reasonable and satisfactory assumption than Emstein’s 
fimte universe “ with no space beyond a certam 
space” Accordmg to the Cylinder theory of the 
umverse, {vide f 55 ante) we cannot thmk of a 
begmmng of the universe nor will it ever come to 
an end In other words, it is a stable unit. If we 
regard our universe as mfinite it cannot be stable at 
the same time, for in that case we can think the 
mfimte space to be filled with a number of universes 
and their attractions on our umverse would scatter 
it mto infinite space In order, therefore, to 
mamtam the stability of our universe running from 
an mfimte past mto an infinite future the umverse 
was conceived as of fimte dimensions, but since 
mathematical conditions negative the idea of a void 
beyond fimte universe, the whole space was taken to 
constitute the finite universe. 
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The Jaan concept is more comprehensive because 
the stability of the universe is mamtained by saying 
that there are no media of motion and rest beyond 
a certain limit and consequently matter or energy 
could never go out of it, t e , the total energy of the 
umverse vnll ever remam constant Further, since 
Jainism regards space as a reality, there is no void 
beyond Loka but only one substance, — pure space and 
nothmg else All the difficulties are thus ingemously 
overcome 


Sutra 14. 


II? sir* 

(Eka pradeshddishu bhdjyah pudgalanam ) 

i 

(Ff — In one pradesha, i c , in one unitary cell of 
space only one atom of matter will find place if it is 
m a free state but in an aggregate form any number 
of atoms can occupy one or more cells of space ) 

The same idea is expressed in Dravya Samgrah 
3T3' ^ JT§?ra; IK^II 

(An atom of matter, though occup5’'jng one cell 
of space, may occupy many cells \ihen it combines 
with other atoms to form different Skandhds (aggre- 
gates). From this point of view it may be looked 
upon as multicellular (sr| 
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The author of Saroarih Stidht has explained 
this phenomenon, m greater detail, thus 

^PIFNj^ II *5? 

II TO 

^(N5imlsr fRr i ’jji’raf s^^TSfRi TOif^r 

'rpTorpn^ 5jf^franTcji^jnft i 

31^ q^RTR^siTO, II 

(One atom occupies one cell of space or two 
atoms m a state of abnormal condensation may be 
accommodated in the same cell Two free atoms will 
occupy two cells as well as two atoms formmg a 
diatomic molecule will cover two cells Three atoms 
can be located in a smgle cell if they are all in a 
state of abnormal condensation, * they can occupy 
two cells if two atoms are m a state of condensation 
and one is free; they occupy three cells if they are 
all free And this process is to be contmued to in- 
fimty ) 

Then the question has been raised as to how 
such an enormous crowdmg of material atoms is 
possible, although mterpenetrabihty may be true m 
the case of non-matenal media hke Dharma and 
Adharma The answer given is that these are cases 
of abnormal condensation hke the superposition of 
hghts from different lamps in a single room 


* For an explanation of "abnormal condensation,’’ 
^ read pages 4-18 ante 
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The same reason has been assigned for this 
crowding by other writers For instance 

11 ” 

— Hr^Tn Tnr«nfcnPH 

Or “sTfin?^ ^orjfiR: i 

ETf^sfq fc 5?JTc5l* 'll” 

— Kr 3 l4« R 11^, 

This distnbution of atoms in pradeshas or cells 
of space has a very great likening to the distribution 
of particles m Bose-Einstein or Fermi-Dirac Statistics 
where probabilities of various combinations have been 
mathematically calculated We can only make a 
passing mention of this highly complcv piece of 
mathematics 

In the standard work "A Treatise on Heat” b\’' 
Dr M N.Saha,F R S, and B N Srua5ta\a, the cal- 
culation of probability from Bosc-Eintcin Statistics 
IS given on p 717 "The next operation is to distn- 
bute these N,-particIes amongst A, cells so ihat each 
cell may contain 0, 1, 2, up to N, identical parti- 
cles." Then follows the expression for the probabi- 
hty of the various states 

Also on page 71S "In the Bose-Einstcin Statistics 
a particular cell or degree of freedom was supposed 
to be capable of accommodating am number of par- 
ticles Fermi conceives a third kind of statistics in 
which one cell should not accommodate more than 
one particle " 
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How an infinite number of atoms m a subtle (gsw) 
state can be accommodated in one cell has been dis- 
cussed m pages 16-17 ante 


Sutra 15. 

Asankhyeya bhdgddishu jivAn&m 

31^: ’tC?!) li 

(Souls are existent m every iota of space begin- 
ning with one or more countless fractions of it up to 
the whole universe, t a , if the space is divided into 
countless parts, the size of a soul can be so small as 
to occupy one or more of these parts and in special 
cases the size of a smgle soul can fill the whole 
umverse ) 

“315 3^ ^ lUoii 

— II 

(Jiva becomes equal in extent to a small or a 
large body by contraction and expansion ) 

This view of the Jams has been badly cnticized 
by Shankardchdrya in his commentary on Veddnta- 
Sutra (ato <n3 ^ I'tf) He argues thqt if a soul is 

equal m extent to its body, it is impossible that the 
same soul can enter into the bodies of a fly and 
an elephant In fact there is a controversy amongst 
the philosophers regardmg the precise part of the body 
which should be assigned as the seat of the soul 
- Some thmk it is located m the heart, others fhinTr it 
IS located m the head or m some specific bram centres 
If this view IS accepted it is difficult to thmk how 



128 CosMOLOGV Old and New 

one could feel the bodily affections as its own Since 
a body grows from a microscopical size in the mo- 
ther's womb to its full proportions and contracts 
again, at the end of its earthly career, to remcarnate 
into a new seed, it follows that the size of the soul 
cannot remain fixed 

This subject is well discussed by S J Maher 
m his work on Psychology where he says "(the soul 
is) an immaterial energy exerting its proper activities 
ubiquitously throughout the livmg bodj' " 

According to the Jam view the soul expands to 
fill the whole universe at the time of Samudghdta* 
(* e , exit of the soul from the body without leav- 
mg the ongmal body altogether) 

Science associates hfej wth tiny organisms called 
©Tzir ^srarc sftgr r'rzw i 

t" Protoplasm, the fundamental constituent of both plants 
and animals, contains chemical compounds chief amongst 

these are the proteids It is the presence of these unstable 
proteids which confers upon protoplasm its peculiar fitness to form 
which has been so aptlj termed bj Hu.\lt\ 'as the ph\ steal basis 
of life'" 

— \rlhur Dtrdy,f 7 

" \\Tiatever view we may take with regard to thv question 
of vitalism, there can be no doubt that the most distinctnc 
property of living protoplasm is its power of controlling chemical 
and physical processes so as to make them \ield results difiercat 
from those which would be obtained if we were dealing with not- 
living matter The larious processes upon which depend the 
functions of moaement, nutrition, respiration and escretion all 
appear to be controlled in this manner " 


lh\d , p 23 
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cdls which are composed of a substance named 
'protoplasm' According to Arthur Dendy, D Sc , 
protoplasm “ is a mixture of proteids, mineral salts 
and water, which has remarkable powers of selection, 
e g; one organism wiU select sihca while another 
selects calcium carbonate from the same sample of 
sea-water and for the same purpose” 

— Outlines of Evolutionary Biology 

It IS evident that ‘hfe’ must be associated with 
protoplasm smce uon-livmg combmation of matter 
cannot be thought of as possessmg the power of 
selection referred to above 

"Protoplasm is the name for the viscous fluid 
which contains the hfe of every cell.” 

— Exploring the Universe by H Ward, p 145 

"This tmy cell has powers and complexities that 
put it in the class of a higher animal You cannot 
hope to account for its substance* until you are able 
to melt down a whole animal and account for its 
emotions by rows of O and H and C and some nume- 
rals t The ultimate analysis of a cell must be as 
difficult as the analysis of a robin When you give 
a common name, protoplasm, to the substance that 
you find in aU cells you are not sa3n.ng anything ” 

—Ibid.p 146 

"The substance is the life, the soul 

— The Author 

tRefers to a chemical fonnula in terms of oxygen, hydrogen 
and carbon 
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Dr John Baker gives us the following informa- 
tion on page 187 of "An Outline for Boys and Girls 
and Their Parents” 

"Quite recently a most ingenious apparatus has 
been mvented, by means of which we can poke an 
extremely fine glass needle into a single livmg cell and 
watch what happens under the microscope This is 
an extraordmary achievement Another most 
striking hne of research is to take a few cells out 
of a living body and keep them alive in a little 
glass compartment It is astonishmg how long 
they hve if you are very careful to seal them mto 
their glass compartment without lettmg any germs 
get in These studies of living cells are going to 
form a very important branch of the science of 
life ” 


Since all living bodies are composed of cells, 
beginning from that of amoeba ( a unicellular 
organism), which propagates its progeny by fission 
of its body, to highly complex orgamsms like that 
of a man whose body is composed of trillions of such 
cells, it follows that life and hence soul must per- 
meate every living cell, i e , soul is co-c\tensive uith 
the body The expenments of Sir J C Bose, F R S , 
on the response of plants’*" under chemical or electrical 
stimulus point in the same direction, 7 c , diffusion 
of the soul in the entire body of the plant 

♦The faculty of receiving and responding to stimuli of 
various kinds is one of the ‘most characteristic features of living 
protoplasm 


— Arthur Dmdy, f 215 
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Sutra 16. 

II II 

(Pradesha samlidra visarpabhyam pradipavat ) 

= (5i§:5r 

^MlfffS ami? 

[Ti — ^By the contraction and expansion of the 
pradeshis, the soul, although it has a countless 
number of pradeshAs, occupies space like the light 
from a lamp It can occupy the smallest possible 
body, VIZ , that of a bacterium or the biggest body 
of a Mahdmachchha with a length of 1,000 

yO]ans ) 

Accordrag to Jams, therefore, a soul, although 
devoid of parts, is capable of expansion and con- 
traction, like the light from a lamp and can become 
co-extensive \vith the universe under special cir- 
cumstances Seven kinds of Samudghdta are re- 
cognized m Jam philosophy 

(Vedand Samudghdta) — Extension of 
the soul outside the body through excessive 
pain m search of the proper herb which 
would heal up the pam When the prade- 
shds of the soul come in contact %vith the 
reqmred herb, the pam disappears and 
then the pradeshds contract and the soul 
occupies the normal position inside the body. 

CTW •■ HHaqw (Kashdya Samudghdta) — ^Extension 
of the soul outside the body through ex- 
cessive anger m order to cause mjury to 
the source of provocation. 



132 


CosMOLOGv Old and New 


(Vikriyi Samudghdta) — ^The poten- 
tiality of the soul by virtue of which it 
can extend or dimmish the size of the 
body enormously or can form a number of 
living bodies by extension of the pradeshas. 
For instance it is said in Hindu Ramayan 
that Hanuman, going m search of Siti, 
visited Ashok Vatika, in the diminuti\c form 
of a fly or it is reported that the great/Togi 
Lord Shn Krishna used to dance with 
Gopis, each Gopi witli one Kri'.hna to pur 

nTgrrfay uwura (Marnantik SamudgluUa) — The 
extension of the soul, just before rlcith, to 
the place where it is going to be ro-bom and 
the subsequent restitution after tlie \ isit 

uiRT m p u iH (Taijas Samudgh.lta) —is of two sorts, 
Shubha, and Ashubha In the first kind, we 
have the cut of a white form, twelve jojans 
in length, nine yojans broad from the nght 
shoulder of a sage through extreme com- 
miseration when famine or epidemic spreads 
m some part of the countrv After destrov- 
ing the calamity the figure re-enters the 
body In the latter kind, a red figure of 
similar dimensions issues forth from the left 
shoulder during excessive rage, and after 
wreaking vengeance destrovs the sage 
himself 

(Ahdrak Samiidghata)— The exit of 
a white human figure, one cubit m length, 
from the forehead of a sage to resolve a 
doubt b}!- seeing some Kevxah (a sunt 
possessed of infinite knowledge) 



Sutra 16 


133 


(Kevali Samudghdta) — ^Under some 
speaal circumstance the soul of an Arhant 
(Pure-Soul Incarnate) expands and fiUs up 
the whole umverse without leavmg the 
onginal body 

All systems of Indian philosophy regard soul as 
potentially divme and the seven forms of Samud- 
ghAta descnbed above give an idea of the lament 
capacities of the soul, but one thmg which human 
mmd fails to grasp is "how can a substance without 
parts expand and contract like this 

The great mathematician Professor Max Bom, 
m his work “The Restless Universe” has told a 
fauy tale on page 240 m which a gnome presents a 
boy with a money-box m the form of an earthen- 
ware-baU hermebcally closed on all sides The boy 
moves about, shakmg the ball all the time and at 
random moments a gold piece ]umps out of the 
solid ball, although there is not even a trace of 
hole m it 

Prof Born adds the following m conclusion 
“For what we have ]ust described as happening m 
a fairy tale, pieces of solid matter moving through 
solid walls does actually happen when nucleu emit 
alpha-particles ” It is worthy of notice that even 
in this highly rationalistic age of Science such 
apparent absurdities find a passport The reason is 
that the facts cannot be overlooked, whether we are 
able or not able to offer ‘a rational explanation’ for 
them For mstance, in the issue of "Armchair 

•For details of various kinds of Samudghdta read Gommat 
Sar.Jwdkanda this 543-667-669, S B J,Vol V 
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Science” (London) for Decenaber 1937 we read of 
"men who see without eyes ” After describing the 
case of Ouvneu, the writer says, "There is not the 
least doubt of the facts of this case, as they are 
supported by the testimony of noted specialists ” 
and adds that "these phenomenal powers are mdeed 
seldom capable of rational explanation ” Next he 
quotes the case of the famous clairvoyant Kele, 
who has during the last seven years detected 
several cases of would-be suiades and pre-meditated 
murders ‘‘He possesses an mexplicable faculty for 
knowledge and psychiatnsts, while compelled on 
the evidence to accept the facts, are totally at a 
loss to offer any convincmg explanation ” Many 
such instances can be multiplied However m the 
present case there is one ocular evidence 

The protoplasm, with which biologists associate 
the phenomena of life, possesses a remarkable pro- 
perty of contraction under stimulus electrical or 
otherwise It can be easily seen -with the eyes as 
demonstrated m the famous experiments of Sir 
J C Bose, F R S Contraction of protoplasm 
means contraction of living substance, the soul, 
showing thereby that the hypothesis of the 
expansion and contraction of the soul substance 
IS tenable 


Sutra 17. 

(Gatisthityupagrahau dharmadharmyorupkarah ) 
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(7j — The function of Dharma and Adharma is 
to support respectively the motion and rest of souls 
and matter ) 

These Dravyds and their nature have been fully 
discussed in pages 18 to 45 ante We shall deal 
here with a few pomts more 

The author of Sarvaith StddJn has raised vanous 
mterestmg questions and then answered them 
satisfactorily What is the harm if we associate the 
functions of motion and rest with the space which 
exists eveiyivhere ? The answer is “q^t^ siiflspT 
q t ia t H iHT ” “By domg so, the division 

between Loka and Aloka, finite universe and infinite 
emptj' space surroundmg it, would disappear *’ As 
has been discussed on pages 123 et seq this division 
IS absolutely essential in order to ensure the stabihty 
and eternity of the universe 

The next question raised and answered by him is 
sriharar “How 

can motion or rest be possible when the Dravyds 
Dharma and Adharma are umformly distnbuted in 
the universe and have equal potency ? t e , the 
motion of bodies would be opposed by the co-exist- 
mg and co-operative forces of Adharma and vice 
versa ” And the answer given is It is not so 
because Dharma and Adharma are not active forces 
but passive media The same idea in Rajvarhk is 
expressed as follows 

qfespsr ffir %r fqg 
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Just as a ]ame possesses the power of walking 
or an eye possesses the power of seeing, hut the 
former requires the aid of a crutch or the latter 
needs light in order to see, so does the motion and 
rest of bodies need the help of the invisible media, 
Dharma and Adharma 

We have shown in the commentary on Sutra 1 
that the Aether of the scientists is the inactive 
medium, corresponding to Dharma Dravya, which 
helps in the motion of things, while Adharma is 
another invisible medium, called the Field, through 
which the forces of gravitation and electro-magnetism 
operate and maintam the stabihty of the microscopic 
as well as of the macroscopic world The phenome- 
non of gravitation, as explained by Emstein is a 
passive property, wrongly associated with Space 
(See page 42 ante ) We give below a few more 
quotations to show that the scientists do recognize 
a separate medium for the 'rest' of the bodies 

“The gravitational constant is independent of 
the nature of masses The same researches proved 
that the gravitational constant is mdependent of the 
state of chemical combmation of the elements m the 
masses The fact that an element is radioactive has 
also been shown to have no effect on the gravita- 
tional constant Eotvois and his collaborators and 
also Majorana, Austm and Thwmg have investigated 
the effect of interposing layers of different media 
between attracting and attracted bodies. Very 
dense media, such as lead and mercuiy, were used 
No effect could be detected ” 

— Properties of Mailer by Champion and Davy, p 43 
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The gravitational constant represents the action 
of the medium on the phenomenon of gravitation and 
since the medium is non-matenal, mvisible, and 
passive we see that its properties do not change 
whether we bnng mercury or lead between attract- 
mg bodies or bnng out any physical or chemical 
change in the surroundmg thmgs 

“Gravitation is Imked up with light and other 
electro-magneitc ■phenomena "* 

— Ibid, p 45 

This statement amoimts to saymg that the 
cause of 'rest’ of the electrons mside an atom, or 
that of atoms mside a molecule is the same as that 
which keeps the members of the solar system to- 
gether More recently N R Sen has shown that 
Ernst em’s modified field equations have the conse- 
quence than an electron of finite radius must have 
J of its total energy of diectro-magnetic origin and 
J of gravitational ongin (Zet f Physik, 40) This 
leaves no doubt that the reality, which Jam 
philosophers have given the name Adharma, is 
responsible for the stability of the atoms and the 
molecules as also of the galaxies and the solar 
system This Adharma Dravya is bemg called 
under the name of "field of gravitation" or the 
"electro-magnetic field” which for want of clear 

♦Gravitation is said to be the caus^ of stability of the mac- 
roscopic world, the galaxies or the solar system while electro- 
magnetic forces account for the bmding of atoms withm a 
molecule Accordmg to the Jams both these functions are 
discharged by the same Dravya, Adharma This view is confirmed 
here See also pages 97 et seq 
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conception is vaguely associated with the surround- 
ing spac& So that we read 

"All matter or energy modifies the properties 
of Space-Time m its neighbourhood, producing what 
is cdledafield of gravitation ..It is not a direct 
instantaneous action at a distance produced by an 
attracting body The cause of the deformation of 
space-time in the neighbourhood of matter or energy, 
that IS, the cause of gravitation, is still unknown " 

— Ibid, p 45 

Since ‘science’ means ‘measurement’ and Invisi- 
bles are not always .gjisceptible to measurement, 
the scientists cannot posit: any invisible entity 
unless the postulate is extremely essential for ex- 
plammg phenomena m Nature Many such invisible 
quantities do exist with the scientists, whose nature 
they are ever trying to explore For instance, they 
have lately postulated ^the existence of an unknown 
particle ‘neutrino’ to save the law of conseroation of 
matter and energy* from breaking down So we 
read m the ‘‘Reports on the Progress of Physics,’’ 
Vol. Ill ( 1937, London ), p 95 ‘‘Attempts to 
detect any ionization by the neutrino have failed, 
and the only etndence for %ts reality is in its success 
in accounting for the facts of beta-ray disintegration ” 

Shn Pujyapida himself has raised the 
question " 

*"The law is Matter or energy can change form but they 
are indestructible". 
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Are not the Dharma and Adharraa Dravyas like 
the horns of a donkey, when they are not visible 
with the eyes ? He answers, No The Omniscient 
eyes of the ‘Universal Observer' have seen these 
DravyAs which is the ancient way of saymg that 
these realities are absolutely necessary in order to 
explain the processes m the universe 


We are, therefore, of opinion that if instead 
of vaguely talking about ‘fields of electro-magnetism 
and gravitation’ we postulate m clear terms a 
separate medium of rest, like the aether, many 
difficulties would disappear ^ . 

Science is at present iupiblmg over the question 
of Adharma Dravyh As we have mentioned on 
p 43 / H the nearest approach to this concept is 
the Field of the physicists But they are again 
trymg to associate material properties with this 
rmmatenal medium, the exact nature of it bemg 
stdl a matter of controversy”^ We quote here a few 
Imes from The Rvoluhon of Phystcs by Einstem 
and Infeld, p 256 


"We have two realities , Matter a»d field There 
is no doubt that we cannot at present imagine the 
whole of physics built upon the concept of matter 
But what are the physical cntenons distmguislung 
matter and field ? We could say . Matter is where 
the concentr ation of energy is great, field where the 

~ ■■ ■■ - ,1 _ r t 


♦In the report pubbshed m the' "Hindustan Tunes" of 
3IstAiipst 1938, of a paper read by Sir Sulaunan before the 
- National Academy of Sciences, India, at Allahabad, on 28th Aumist 
It IS said that ‘Sir Shah Sulaiman has developed his theory 
further claimmg to have identihed gravitation with electricity' 
If so, the Jam view of Adharma DravyA finds full confirmation 
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concentration of energy is small But if this is the 
case, then the difference between matter and field 
is a quantitative rather than a quahtative one 
There is then no sense m regarding matter and 
field as two quahties qmte different from each other 
It seems impossible to give an obvious quahtative 
criterion for distinguishing between matter and field 
. Could we not reject the concept of matter and 
bmld a pure field physics ? We have not so far 
succeeded m fulfillmg this programme convmcmgly 
and consistently At present we must still assume 
m all our theoretical constructions two realities 
field and matter 


Sutra 18. 

II U ll 

Akashasy avag Ah 

( The function of Space, t e , AkAsha is to give 
place to all other substances ) 

The nature of AkAsha has been an intriguing 
problem for long The Idealistic school of philosophy 
m the East as well as in the West has regarded it 
merely as a 'form of conception' Kant, the great 
European philosopher of this school, regarded the 
external objective world mcludmg 'the starry heavens 
above’ as a fictitious creation of the human mind 
Nature or Prakriti, according to himi arises out of 
the co-operation of sense-materials and the activity 
of mind. Space and time form the a priori con- 
stitutive elements of expenence 
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The metaphysical dualism of Kant was converted 
mto idealistic monism by the German philosopher 
Hegel He reduced all fimte thmgs and persons 
as mere attributes of a certain Absolute of the 
nature of a spirit Herbert Spencer, m his own 
way, strengthened the arguments m favour of 
momsm and phenomenality of eicperience The 
European scholars like Max Muller and Deus- 
sen were mfluenced by the same ideas. In the East 
the VedAnta school advocates the uncompromismg 
theme of monism ( AdvaitvAda ) and has no 
explanation to offer for time, space and the Laws 
of Causality which constitute the world of matter 
and energy 

The times have changed now The Hegelian 
doctrme, as sponsored today by Bradley and Bosan- 
quet, which identifies thought with Reahty, is openly 
‘condemned as pernicious metaphysics ' This is due 
to the introduction of modern saentific methods m 
the pursuit of knowledge The Idealistic school 
regarded Nature as a form of conception, the new 
school of Reahsm regards ‘concept as a convement 
fiction to comprehend Nature ’ 

"The mathematical discovenes of Cantor, Peano 
and Frege have once for all reclaimed certain funda- 
mental mathematical notions such as the concepts 
of infinity and contmuity from the unwarranted 
cnticisms of metaphysicians As Mr B Russell 
clearly points out, modern Ideahsm must once for 
all relmquish its Kantian basis It can no more 
depend upon the so-called demonstration offered by 
Kant as to the impossibihty of real space and time 
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The wave of Realism is further mtensi6ed by 
the fact that it is mtimately associated with modem 
science The traditional Hegehan idealism of the 
West has been pecuharly adverse to the interest of 
science It may be safely asserted that a system 
of metaphysics which does not take mto considera- 
tion the method and achievement of modem science 
is so far self-condemned . The Jain system of 
thought IS peculiarly consistent with modem Realism 
and modem Science 

— -Histoncal Introduction, S B J Senes, Vol III 
p XIX, A Chakravartty 

The reprsentative school of Hindu Realism, viz , 
the Vaisheshik philosophy, no doubt, regards Akdsha 
as one of the mne realities constitutmg the umverse 
but the properties associated with it are more those 
of Aether rather than that of mathematical space 
(see p 90 ante) 

"The reahty of space is also borne out by the 
fact that in order to reach thinge it is necessary to 
traverse the distance which separates them from 
ourselves Further the removal of space can only 
result either in the throwmg of all thmgs into 
‘nowhere,’ or in the complete isolation of each in- 
dividual atom from all the rest of its kind, and into 
bemg doomed to an eternal solitary confinement 
The one is, however, as inconceivable as the other, 
for ‘nowhere’ is as great an absurdity as absolute 
vacuity and isolation is only possible in space, never 
in spacelessness ” 


— Key of Knowledge, p 747-48 
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The great astronomer Prof A S Eddington is 
right when he says "We must nd our minds of the 
idea that the word space m science has anythmg 
to do with void As previously explamed it has the 
other meanmg of distance, volume, etc , quantities 
expressing physical measurement In any case the 
physicist does not conceive of space as void Where 
it IS empty of all else there is still the aether " 

The shght misconception expressed m the last 
sentence, viz, where it is empty of all else there is 
stih the aether, has ansen out of the fact that 
although scientists have come to regard space as a 
reality and associate all necessary qualities with it 
and more but they have failed to regard it as a 
substance in itself If the latter pomt is accepted it 
IS quite easy to see the truth of the Jam view that 
beyond finite universe there is infinite extension of 
the space substance If space were fimte, ‘it would 
be limited by something else and would have a beyond 
to it which must be either another piece of space or 
pure emptiness ’ Since the latter is an impossibility, 
it must be the former and therefore space must be a 
real substance, ‘for pure expansion is not thinkable in 
the absence of a substance in which it might inhere ’ 
Consequently the claim of space to rank amongst 
one of the fundamental substances constitutmg the 
universe is firmly established 

Sutra 19 

(Shanra vdnmanah prdnipdnih pudgaldndm ) 
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(Matter forms the physical basis of the bodies, 
speech, mmd and respiration of the sonls ) 

In Gommat Sar, the brilliant composition of 
Shri Nemichandra Siddhdnta Chakravarti, we read 
the following 

3 ^'., 

Wr ’ll?! fC fWR II »TT®rT ^0^11 

sTifR ^nurra;; ^ 3=5^^; l 

% 5 ft ll^ovsll 

^TNT ^otct: i 

^2[5q IKodH 

(2> — Matter is the cause of makmg of the bodies. 
One kmd of molecules, called AhArak varganA, form 
the first three types of bodies descnbed on pages 81-82 
and the respiration Electrical energy (Tejo-varganA*) 
forms the fourth type, wz., the electncal body ) 

Speech and mind (int) are eonstituted by another 
two specialized forms of matter-molecules called 
respectively BhAshA-varganA and Mano-varganA The 
mner subtle body which is the seed of 

aU mental and physical activities is made of eight 
kmds of kArmic matter 

The fifth class (^w) out of the six sub-classes of 
matter {vide p 83 ante) has been further divided mto 
five divisions called varganAs sngiT fi»Rr gflorr, imr 
yn«tr, *Rt ^'>n and This is a case of specia- 

lization of fine ‘matter ’ A similar specialization 

•It should be noted here that Jainism regards electrical energy 
as atomic and so it is 
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has been, found to exist m the case of proto- 
plasmic cells of living matter For instance, the 
great biologist, Arthur Dendy writes as follows 

‘‘There is another point of view with regard to 
the hving cell . . It is not only the morphological 
or structural unit of the body but also the physiologi- 
cal or functional umt . p 68 

Human body has been estimated to contain 26 
trilhon cells but divided into groups, each group has 
a special function to perform The group of cells, 
which constitutes the eye, cannot discharge the func- 
tion of the auncular group and this differentiation 
cannot be explained unless we assume that matter 
constituting the various groups of cells is differentiat- 
ed in some way 

Matter supports the process of respiration is dear 
from the following. 

"Respiration, in the scientific acceptance of the 
term, is simply the exchange by the organism of the 
carbon-di-oxide gas which has been formed in the 
bodym the process of combustion for the oxygen 
gas which IS required for that combustion It is 
therefore a double function — oxygen bemg taken in 
and carbon-di-oxide got rid of by one and the same 
process” 

— Ibid, p 8 

Sutra 20. 

115^0 li 

(Sukhadukha jivita marnopagrahdshcha ) 
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(Soul experiences pain, pleasure, life and death 
through the agency of matter ) 

Shn Kundkundacharya says in Niyam Sar — 
strrt I” ll^cll 

(From the practical point of view, a worldly soul 
draws in fine karmic matter in consequence of the 
activities of mind, body and speech and experiences 
their results ) 

The theory of the transmigration of soul has 
been explamedby Jams in terms of karmic matter, 
— an extraordinary conception found in no other 
system of thought According to this view , all actions 
of embodied hvmg-bemgs, w'hether mental or physi- 
cal, mcludmg speech, are follow-ed by an influx of 
fine molecules of energy tow ards the soul, the latter 
constitutmg what is called the Karman Sharir (rirfc 
p S2 amc) Actiiity of a good kmd attracts 
meritorious while acti\ ity of a bad kind attracts the 
opposite kind of karmic matter The Karman Shanr 
IS the vehicle of transmigration and passes from life 
to life The dragging of the soul from one ph\ sical 
bod}' to another is welldescnbed by late Mr J L 
Jami on p 29 of the 'Oufh.,''s of Jaiutsii, 

'Tt IS not fate, nor even predestination but it 
IS the ever-contmuous balancmg of the difierent 
accounts that w'e keep wuth the forces of life There 
can be no mistake, no suppression and no e\ asion 
The credit and debit sides go on automatical!} , and 
whatever is due to us is paid us ungrudgingly and 
wuthout demand The continuity cannot be broken 
by change of house, the debts of London are not 
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extinguished by going to Berlin nor is tlie liquidation 
suspended till the Day of Judgment The karinas 
are not extinguished simply because «c give up the 
body called A When we are dead as A, the karmas 
must still bear full fruits The karmas constitute 
the Karmic body and it drags us into another state 
of being ” 

The fusion of soul with matter results in the 
production of eight kinds of forces those which 
obstruct knowledge , those which interfere with per- 
ception , those which obstruct right beliefs, those that 
regulate the experiences of pleasure and pain, those 
which are responsible for the building of different 
kinds of bodies and shaping the limbs , those that 
determine the duration of life, those that determine 
the lineage of the individual and lastly those which 
interfere with the doing of desired actions *' 

The union of kdrmic matter with soul 
lasts for a limited time according to the intensity 
of passion present at the time of the influx During 
this time it produces its effects and then sheds off 
gradually just as food and medicine produce effects 
inside the body for some time and then go out 
Control of mind, body and speech leads to the pre- 
vention of Kdrmic matter coming in and total free- 
dom from all Kdrmic matter raises the soul to the 
status of divinity 

The theory outlined in the previous paragraph 
seems to be confirmed by the picture of life in vhich 
the activities of mind and matter constitute a 

*For a fuller and detailed account of these forces read 
Gommat Sar, Kann-handa, S B J Scries, Vol \ I 
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super radio sending and receiving a continuous 
chain of electrical waves, an account of which 
IS given on p 91 et seq Influx of these waves 
IS nothing but the influx of fine Karmic matter 

Not only is matter the basis of pleasure, pam, 
life and death but one piece of matter is capable of 
producing physical and chemical change^ in another 
piece of matter This fact is connoted of the word 
'Upg>aha’ (^!T5) in the Sutra Says the autlior 
of SU)va)tha Siddht 

I 5?:iT55I^ 3fJT65 3iT:}>|3: || 

l’’ 

The examples given here art the purification of 
bronze by the addition of certain allies, the purifi- 
cation of water by the a Hit ion of an organic 
substance Nirmah and tempering of stoil uitli the 
help of water 

No more examples need be multiplied in tlii', 
connection as it is well-known that the wiinle -super- 
structure of modern scienc- is bait up m physical 
and chemical changes m matter 


Sutra 21 

11= ?ii 

(Paraspaiopgralio jnanam ) 

II 

(The mundane aouls help and support eich other ) 
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The author of Saroanh Siddhi amplifies this 
Sutra as follows 

|f%** 

II ^ni'na'Phi^ ^ i 

^ rR qp^firflcr “q II 3n=qi?r ^ 

qig> ir ^q^i'i fqfei f^iguiq^ ^ 

I 3Tfq ?r^i3^5qf?«T sqrqpifonsqqnTif^i^ ir’ 

(The master and his servant, the teacher and 
the taught are examples of mutual obligation The 
master helps the servant with money and the 
servant repays through his humble service, a 
teacher renders a great service through his sound 
training and advice while the pupil repays the 
same through his good conduct ) 

The meaning of this Sutra is too obvious and 
needs no daborate commentary We all depend up- 
on one another The peasant provides com to 
humanity, the weavers the cbthes and so on Not 
only that, we very often are the cause of pleasure 
and pain to others and sometimes responsible for 
their lives and deaths 

This Sutra has a great ethical value, it enjoins 
all wordl}’’ beings as a duty to live in co-operation 
and harmony, doing no harm to anybody so that 
eternal peace may reign on earth 


Sutra 22. 

qf^unq fen*, q^ q^ ^ \\\\\\ 

(Vartani parmdm knyah paratvi paratve cha 
kdlasjfa ) 
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^155^ 5fRf% 1 

(The function of tune is to assist substances in 
their continuing to exist (^5Ti), m their modifica- 
tions ('ifwfi), m their movements (i^Pii)* and in 
their priority («Tr?g) and non-pnonty or jumonty 
m time 

In other standard Jam works the time has been 
defined as follows 

i>» 

— 3 To ^TT^IT 


♦ The Jam Acharyas have described 10 kinds of motions 

**snftxT tcmT 

Prfim H^TiT II iiKiqqiq^n 

Trik — .Motion of a projectile such as a bullet or a 
missile 

Itfh — Uncoiling of a spring or sprouting of a seed 

^ irih — Motion of sound waves as compressions and 
rarefactions m air 

SifVitna »rfit — Motion of particles dunng an explosion 
3I9nT^ — Motion m a resistive medium such as that 
of ships in a sea or of aeroplanes m the air 
^ ttfir — ^Free faU of a heavy body 

ijfit— 'Motion of cotton flakes m air or Brownian 
movement 

S^ir *r(h — Motion through diffusion 
nfir — ^Motion on horseback 

—Natural motions of air, of the solar system and 
01 the electrons inside an atom 
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(Assisting in their continuity of being) is 
the charactenstic of time. 

“sfkif? s[52non Il^^ll 

— ft uKq pc 

(That which helps all substances, soul, etc , in 
undergoing modifications, is time ) 

— nhTSCTR, aft^frra 

T im e IS the cause of continuity m being The 
attnbute of continued existence is m all the six 
reahties of the universe And all substances 
undergo change through the support of time ) 

“5T ^ 5T W qRoriJiqfd ^ I 

'#inPr^5n ff ^ ’’ u^vsoh 

— srfNawiT, 

(Time never alters itself into other substances 
nor does it change other substances into itself It 
IS merely the auxiliary cause of different kmds of 
modifications in other substances.) 

“?5?i IT ?r ^ W siTffi5 I 

'if^’TTf^ 55^: ^SSStnn =? qiiTT^ ” IR ?11 

— aat 

Practical or Apparent Time is that which is known 
from modifications produced in substances, while 
Real Time is that which helps to produce changes 
in substances and is understood from continmty 
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According to Jams time is divided mto two 
classes Wct and i e , Apparent and 

Real Time 

Apparent Time is defined as 

“fTf 5r>rffi[ i 

ewfe ^ ^ 11 ” 

^JTPT gtwi ii?^,?vn 

Apparent Time consists of hours , mmutes, 
seconds, etc , by which we call a thmg to be new 
or old ) 

Or qjr55^ ^ i 

'R?? =?r'R?f ^ ” II 

— cie^rTOR II II 

(The apparent time is known from the modi- 
fications that It produces in substances and 

from the relations of the sun, the moon and the earth 
(f^r) and it is with the help of it that we determine 
antecedence or non-precedence in time of 
substances and events } 

Or from Panchashkaya Sai, we have 

“^1^ <TftDrFT qftDTprt e»Rr; i 

STonkd II ?=v3 || 

(Apparent time is determmed by changes or 
motions in thmgs The changes themselves are a 
result of Real or Absolute Time The former has a 
beginnmg and an end, while the latter is eternal 
The idealistic thinkers both in the east and m the 
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west* regarded time as a mere appearance Vedanta 
has no explanation to offer for Time and the 
Vaisheshik school regards time as merely the prm- 
ciple of change and not an actual substance (see 
'Tlie Hmdu Realism, p 29) It is referring to 
such doctrines that the author of ChmdyaprabJui 
Chantam has said 

(According to some there is no other time except 
that which consists of acts composed by the rismg 
and the setting of the sun ) 

Then m contradiction of this view the author 
writes 

pi f^JTFn f| ?rff . I 

sr|^ ^ 11 

pil; ^^”IIU,'3 V'S'SlI 

(Though in ordinary language, the word ‘tune’ 
IS used to connote such acts {t e , the rismg or the 
settmg of the sun) but real time is quite different 
from it There is a time having the charactenstics 
of a reahty behind apparent time ) 

We shall speak more about Time as a Reality 
under Sutra 39 For the present we shall confine 
our attention to the functions discharged by the 
Time substance The characteristic function of 

*See Kant's Philosophy as recliped by Schopenhauer by 
M Kellj 
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Absolute Time is VartanA Vartand has been 

explained as follows 

“jrrct?5?T ii" 

— cTc^ Yisrwrrfnp 

^ m II” 

— ^n^T^HTL II 11 

Or from Sarvanh Siddht 

t e , Vartand is the perception of the continuity 
of existence of a substance understood from the 
changes produced in it in separate moments of time 
For instance, if a quantity of nee is boilcrl on fire, 
from the instant that we put the pot on the fire slow 
changes go on continuousK till it K boiled Thiough- 
out this penod the perception of e\i->tcnce of ncc is 
inferred This is called Vartana It is true that the 
inference of the existence of real time is to be draw n 
from the existence of apparent time m the case of 
the boiling nee '' 

Thus we see that the sub>tance, w Inch enables 
things to continue m nature or that which help-, 
other five Realities in their contmiutj', is called 
Time by Jam- Just as the central non pin of the 
potter’s wheel is necessary foi its reiolvmg, so is time 
necessary foi the ‘revolution' of substances in natiire 
The question may be asked If Time is the substance 

” "ST^nriflr Eirra^vR ?5HTtr <Tnf:^tctt” 


— TTSTTlffr?? l'lR?lKI 
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which assists things in their movemente of continuity 
on what does Time itself revolve ? But the question 
IS untenable If Time were to depend on another 
substance for its continuance, the latter would 
require another substance to depend on and the 
chain would be interminable It follows, therefore, 
that time exists by itself, and the things continue to 
be as a function of time 

In the Key of Knowledge by C. R Jam, p 753, 
we read the foUowmg forceful arguments in favour 
of Time as a substance — 

“It IS obvious that no philosophy which ignores 
the elements of contmuity and succession can ever 
succeed m solving its mystery (that of Time) Most 
of the philosophies of the world have taken it to be 
synonymous with succession and, consequently, failed 
to understand its true nature. Some have even 
gone the length of eliminating it from the list of 
existmg substances, forgetting that things contmue 
and undergo changes of form only in Time, not 
otherwise In one of its aspects, then. Time is the 
source of contmuity and in the other a kind of force 
which makes it impossible for thmgs to leap over 
succession and orderliness, by makmg them travel, 
point by pomt, or step by step, on the path of 
evolution Take away Time as an all-pervadmg 
force from the universe, replace it m the form of 
capsules of energy m the individuals and you destroy 
the possibility of succession, z e , orderly causation, 
at a stroke, smce m a world without time things 
might well occur and vanish like the beautiful palace 
of Alladin of the Wonderful Lamp Remove Time 
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altogether from the world and you stop its evolution 
instantaneously, since no world- process is conceivable 
where continuity and succession are both conspicuous 
by their absence. Thus, from one point of view. 
Time serves as the mainspring of the ferpetmm 
mobile, and, from another, keeps back the impish 
chance from playing its uncanny pranks with men 
and things in the world.” 

At this stage one is reminded of the great 
French philosopher, Bergson, who declared to the 
world that time was a potent factor in the evolution 
of the Cosmos. He was of opinion that changes 
and modifications are absolutely impossible without 
time element and so is the view of the Jain 
writers. 

The view of modern science with regard to the 
‘passing’ of time is well expressed by Richard Hughes 
on p. 343 of An Outline for Boys and Girls and for 
their Parents. 

"The only way in which you can tell future 
from past is that you will find more chance* and 
higgledy-piggledy in it ! To take a simple case. 
Suppose I made ■ a cinema-film, in which some 
children came into a tidy room and played 
about at random till it was thoroughly untidy 
and then left. Now it would be possible to show 
that film backwards— then you would see the 
children go into the room and romp about till it 
was thoroughly tidy —hut you would not believe it, you 
would know the film was being run backwards. 
Well, the whole universe is a.' vast room, in which 

■•"Chance’ here means ‘Absence of orderliness.’ 
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innumerable energy is arranged To muddle thorough- 
ly such an enormous room will take many aeons* 
But the process is slowly and inexorably gomg on, 
and it IS this mcrease of muddle on the side of us, 
this decrease on the other, which we feel as a differ- 
ence between past and future <‘his growing disorder 
which we call the "passing” of time ” 

It IS this 'muddlmg' which has been connoted by 
that word ‘ ’ (modifications) in the mam Sutra 

and more clearly expressed in gdthi 570 of 
Gommatsar quoted on page 151 


Sutra 23, 

(Sparsh rasa gandha verna vantah pudgaldh ) 

(Pudgala or matter hiis four chief charactenstics 
associated with it, viz , touch, taste, smell and colour ) 
In a standard Swetimbar work we read as follows 

— — srafiu ^IciK 5o f\ go Vl\o 

(Pudgala is charactenzed by five kinds of colour, 
five kmds of taste, two forms of smell and eight 
kinds of touch ) 

AchArya Sakalkirti expresses the same view in 
Vardhman Puran as 
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Or in Panchastikaya Sa}7iaysai 

Txf Tjcf «?7Fn f? i 

^fjprjrf spjra lI'^’i^H*’ 

Ei?ht kinds of touch have been de-cnbed as 
' ^ ilv 51 vngFJI 1 

— ^TSrnf'TT, ^ 3c t» I 

Soft, hard, hea\y, light, coM hot, 'mooth and 
rough 

Raaa (-3) 1 = of five kinds 

“ 5 m JTiFT. I” 

— - -i1m • I ' 

Bitter , sour, acidic, <vcet and .I'lringent 
Smell 15 of tv.o kind' 

“ntl i” 

— -I'-dM » 1 - -nt-i-f , 1 *, 123 ( 0 ^ 

Good smell and bad smell 
Colour of fi\e kind' is dC'Cnbi-i as 
“Jf[w #1 I'’ 

— 3=373 Tr»inr=h<5, 

Blue, jellov, , v.hitc, black and red 

Aker de=cnbing ihe-c 20 attributes of matter, 
the author of Sar,. rtnV. Si'i ihi ha' '>dLd the follo%%- 
mg significant words 

‘ a 7Tqfr=T T’ 

(The foregoing 20 are the principal divi'tons 
In fact each of the=e can be further 'uh-divided into 
finite, infinite and transfimte \\-a\ s ) 
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Let us now discuss these properties from the 
scientific point of view. Sparsha in the case 

of perceptible physical ob]eGts can be interpreted as 
the nature of the external surface, which may be 
smooth or rough, hot or cold, hard or soft. 

These four pairs of ptsi ^ or 8 kmds of touch 
mentioned above refer to the foUowmg four physical 
properties of modern science Scale of hardness* 
(;j 5 , density wu), temperature gtni) 

and crystalline structure w) 

The relative hardness of substances is determmed 
by scratchmg one with the other For instance, a 
piece of copper can be scratched with a piece of 
steel or a sheet of glass can be cut with a piece of 
diamond, so we say steel is harder than copper or 
diamond is harder than glass 

Modem chemist has grouped all kmd of matter 
into 92 forms of chemical elements, of which the 
densities vary from element to element. Hydrogen 
is the lightest and platmum or osmium are amongst 
the heaviest elements known Takmg water as the 


*In the Mobs' scale of hardness, substances have been 
arranged in the following order of increasing hardness — 

Talc, Gypsum, Calcite, Fluorspar, Apatite, Orthoclase felspar, 
Quartz, Topaz, Corundum and Diamond 

All these ten are naturally occurring crystals The list shows 
that the diamond is the hardest known substance Besides this 
instruments have been developed for measuring the m&ute 
degrees of varying hardness m things Scelerometer of Pfaff and 
Micro-scelerometer of Jagger are the chief instruments employed 
for a description of which see "Crystallography and Practical 
Crystal Measurement" by A E H Tutton (Macmillan) 
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,1 , 19 times heavier 

standard substance, g 23 times. 

volume ior volume and — ^ 

But as we denser than the densest 

of iaAttertii“““J' ^teen ^^^„^ered in the 

substance on earth h , 

interior oi stars. J j^^gj^te variety 

theorderoflO-", ilootjOWiiOOM^^ 

there are J tons per cubic inch, ». «- 

is of the order 6- 

38440000 times den^ ^ ^d tone 

has been expressed by il. war 

.thus; 


+ iVlS) — 

thatmtliese-ralW 

thecorupamv” o! 
to the cehic inch. 

tTte Umd Coi^irnm oj fte Sto, Eddington, ,p. 33 

tTUemeandeneityofthesnnhondyl-arelntivetowater. 
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thousand times as dense as gold, so that a pint of 
it would weigh nineteen tons ” 

— Exploring the Umversc, f II 

When one compares the thinnest piece 
of matter existing in nature with the thickest, 
the above figures show that the latter is 
38440000000000000000000000000000 times denser 
than the former WTiat surpnse is there therefore 
when a Jam Achdrya declares 

^ 53 " that the 20 attnbutes of matter 
have got a finite number of divisions from one 
point of view and an infinite number from another 
If we regard matter in the form of 92 elements of 
the modem chemist, the attributes also assume a 
finite number, otherwise it is impossible to prepare 
a full catalogue of vanations 

The third pair of attributes is 5fts ssn From a 
practical point of view when we speak of a body as 
feeling hot or cold we refer to its temperature The 
range of temperatures existmg in Nature is again 
very wide, and what little has come under the 
measuring rod of a physicist has revealed very strik- 
ing contrasts The temperature of ice physicists call 
zero and the temperature of boiling-water 100 degrees 
(Centigrade) The temperatures of bodies colder 
than ice are called imnus temperatures and 
mathematical calculations show that the lowest pos- 
sible temperature in Nature cannot be less than 
mmus 273 degrees Mercury hardens into a sohd 
mass at minus 40 degrees Just as the steam is 
converted mto hquid water on cooling, so is air by 
artificial cooling converted into liquid air at mmus 
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190 degrees Helium gas is converted into liquid or 
solid helium at minus 269 degrees Some other 
interesting temperatures are 

Gold melts at 1,032 degrees 

Platinum ,, ,, 1,770 

Timgslen ,, ,, 3,400 

Temperature of burning charcoals 1,300 
Temperature of electric carbon arc 3,50' I 
Surface temperature of the sun 5,500 ,, 

Central temperature of the sun twocrores ,, 

Highest temperature estimated in stars by Eddington 
four crores of degrees 

(See The In'cutal Co.isltUtlion of Ou Star^, by 
Eddington ) 

If we probe into our oun atmosphere vc find 
that the temperature gradually falls as one goes higher 
up until at about a height of 11 miles just o\er the 
equator temperature has a ^alue minus 55 degrees — 
a temperature well suited to petrify e\en mercur\ 
Further on up to a height of 23 miles the te nperature 
remains steady, be}ond uhich it increases to Lhat 
of spring season, t c , about 30’C This is enough 
ro show that temperature of things is measurable 
from one point of mow and the infinite shades 
of It, it IS impossible to enumerate 1 he e'^tremes 
of temperatures OMstmgm the r<.gions of the Hell 
are expressed in the follow mg \erse of c^srrrr — 

'''firfic tw Htg 3m mu, 5fn mn ’’ 

(Rocks of iron melt and freeze, such are the 
extremes of temperature m the hells ) 

The last physical property which can be deter- 
mined by touch IS the smoothness nr roughness of 
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the surface of a body which fundamentally depends 
upon the arrangement of crystals m the surface. 
When a metallurgist exammes the surface of a piece 
of steel under a microscope, he sees a hotch-potch 
arrangement of crystals which is responsible for the 
physical nature of the outer surface It shows that 
the arrangement of ciystals m things can assume 
infimte number of ways, although for practical 
purposes these groupings have been classified 
We shall now discuss the five kinds of taste 
Bitter, sour, acidic, sweet and astringent 
Bitter ( fiRti ) hke qmnme 
Sour ( ^ ), the result of unripeness m fruits 
Acidic ( ) the taste of an acid such as 

the sulphuric acid or the tartaric 
Sweet ( ) like sugar 
Astrmgent ( RiTOm), the taste of red chillies 
These are physical properties associated with 
matter and should not be confounded with the well- 
known associated with articles of food The 
latter are 

(milk, curd, ghee, sugar, oil and salt } 
Wimfred Culhs, professor of physiology at the 
London School of medicine and Dr. E E Hewer m 
fheir article on physiology* descnbe the organ of 
taste as follows 

"We taste with the mmute projections that can 
be seen with a lens on the surface of the tongue 

* See page 81 of Au OuUutes for Boys and Girls and Their 
Parents 
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These projections carry sensitive cells that are in 
connection with nerve fibres Four tastes can be 
distinguished — salt, sweet, sour and bitter sweet 
things are best appreciated at the tip of the tongue 
and bitter things at the back ” 

It appears that the learned doctors had never 
the opportunity of tasting red chillies, otherwise 
there would have been no difficulty in rccogni7ing 
the astringent taste of these as quite sqiarate from 
the four tastes enumerated by them 

In recent years chcmistj>’*^ have been tiynng to 
find out the cause of tlus difference in taste They 
have already investigated the cause of sweetne'S and 
have found that a particular arrangement of hydro- 
carbon elements is responsible for the sweetness 
When work on this subject is pushed on furtlu r it 
IS very likely that five different groups of elem* nts 
which produce the five kinds of tastes mentioned 
above, will be discovered 

Coming to the subject of smell, there can be 
httle dispute about the most arbitrarj’ dilution good 
and bad smell We smell with the help of the speaal 
hau: cells at the back of the nose co\ enng an ,irea 
of about one sq inch In a dog the area of the 
cell IS 10 sq inches and in the case of a shark 24 
sq inches, hence their unusual powers of smelling. 


•Read the article “ Taste and Cbiinical Constitution" b\ A J 
Mec , M A , in “Science Progress,” October 1934 In ths article 
the author has dearly recognized fiie kinds of taste S ijs 1 e “In 
taste there arc only five general classes — sweet, bitter, salt, sour 
and insipid " This agrees quite well with the J nii \kw 
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When the hair cells move by the impact of air 
xeachmg from outside, we perceive the smell That 
smell IS associated with every bit of matter is well 
illustrated by the phenomenon of ‘Tele-olefaction ' 
An instrument called the Electro-olefactory* cell has 
been designed which is “much more sensitive than 
the human nose and can detect the smell emitted 
by a burning of a small rag 100 yards away ” 
With its help smeU of flowers, etc , can be transmit- 
ted along the wires or by wireless from one place 
to another over a distance of 65 miles This ap- 
paratus has been further used to operate any 
automatic fire control, so that if fire breaks out, 
say, in a cotton godown, the smell of fire reaches 
the electro-okfactory cell which, with the help of 
certam electncally worked levers, opens a spray of 
water, thus extinguishing the fire The students 
of Vaisheshik school should note that there caimot 
be any clearer proof than this of fire emitting 
some sort of smell, which Jam writers have re- 
cognized (See pages 78-79 ante ) 

Lastly five kinds of colours have been associated 
with matter 

Blue, yellow, white, black and red 

Some people who make much of the seven ram- 
bow colours are apt to be misled by the five 
colours of Jam philosophy associated with matter 
(Pudgala) but a httle reflection will show that this 
enumeration of five colours is the most scientific and 
up-to-date "As the temperature of a body is raised, it 

•See the paper read by B D Vmnaiu, Bombay, before the 
Science Congress, Calcutta, 1935 
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emits first of all infra-red radiation, then red light, 
then yellow light, and finally white light If we 
could obtain even higher temperatures in the 
laboratory, we could make bodies 'blue hot’ as is 
actually observed with some of the stars ” 

—A Text-book of Heed by A W Barton, p 361. 

Also in another standard work on the same 
subject by Dr M N, Saha, F R S , and B N 
Srivastava, we read on page 341 

"As the temperature of a body is raised, the 
colour emitted by it becomes more and more rich m 
waves of shorter wave-length Some of the stars 
shine with a bluish white light which indicates that 
their temperature must be very high ” 

The infra-red rays, referred to m the above 
quotation from Barton’s book, are the dark heat 
rays which do not produce the sensation of vision 
These rays are present in what appears perfect 
darkness to us The eyes of a cat or of an owl perceive 
with the help of infra-red rays, hence these animals 
can see in the dark Recently jMessrs Ilford, Ltd , 
have developed photographic plates, sensitive to infra- 
red rays with the help of which photographs can be 
taken in utter darkness So long as the temperature 
IS below the Draper pomt, 525°C a body emits 
only mfra-red rays, in other words, it appears dark 
or black, then the colour changes to red, then yellow, 
then white and finally blue It should be noted here 
that these colours are not pigmentary colours but 
the natural colours which any piece of Pudgala 
takes up at different conditions of temperature and 
they are only five and no more, vtz , black, red. 
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ydlow, white and blue, which is identical with 

H 'ra ftsr i ^ site 'ftff at%T n^iEr it ga R?. 

Some are apt to thmk that green colour should 
not have been dropped out of the list of colours and 
black and white were unnecessary, since white is a 
mixture of green and red pigments and black means 
the absence of colours While thinkmg in this stram 
it should not be lost sight of that the above five 
colours are not pigmentary The three fundamental 
colours for a canvas painter are red, green, and 
blmshviolet from which any desued colour 
can be produced by mixing these three powders 
m different proportions, whereas in tn-colour print- 
ing on paper red, yellow and blue are the colours 
required Even in the case of the colours of solar 
spectrum it can be demonstrated that if red hght 
is cut off from the spectrum by an opaque screen 
and the remaining six colours then re-combined by 
a pnsm, the resulting hght would be green, showmg 
thereby that what appears to be green, is only 
white hght minus red Then there is also a distinc- 
tion between a mixture of spectral colours and that of 
pigment colours Blue and yellow light, when 
mixed, produce white hght, whereas blue and yellow 
pigments, mixed together would produce a green 
pamt This discussion clearly shows that the 
above Sutra, descnbmg the fundamental properties 
of matter, refers neither to spectral colours nor to 
pigmentary 

It may be mentioned m addition that the defini- 
tion of 'colour' adopted by the Optical Society of 
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Amenca (see Report of the Colorimetry Committee, 
1922) IS as follows 

“Cohttr is the general term for all sensations 
ansmg from the activity of the retma and its 
attached nervous mechanisms It may be exemph- 
fled by the enumeration of characteristic instances, 
such as red, yellow, blue, black and white 

It shows perfect agreement with the Jam view^ 

Heart leaps with ]oy at the sight of this exact 
coinadence m the classification of these natural 
colours The study of Nature by our forefathers- 
appears to be no less critical than the modem 

With regard to the infinite gradations of these 
five colours {vide p 158 ante), one word may be said 
about the fimdamental nature of colour Just as a 
diSerence of wave-length*" m sound produces 
difference of note , similarly difference of wave-length 
m visible light produces difference of colour "It is 
usual to regard hght as a wave-motion, each wave- 
length correspondmg to a d^nite colour” (Max 
Bom) The shortest hght-waves that the human 
eye can see are the waves of violet hght As they 
increase m length one passes across the rambow : 
violet becomes blue, blue becomes green, green 
becomes yeUow, yeUow becomes orange and orange 
becomes red When they lengthen beyond that they 
become too long for the human eye to see and the 

•Sound and light energies travel in space in the form of 
waves The most common form of wave is one which is pro- 
duced over the surface of a pond by droppmg a piece of stone. 
The distance from one wave-crest to another is called the wave- 
length- 
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body appears dark The red waves are only 
3oW ^ whereas the violet waves are 

only half as long, t e , of an inch The 
waves of other colours have lengths inter- 
mediate between these values On the average it 
may be said that hght waves have lengths about 
-j^th of the diameter of human hair, the latter 
being about of an mch If a hght-wave 
differs from another hght-wave in length even by 
an mfimtesimal amount (sispanr vnu) they are said to 
belong to two different colours Thus from this 
pomt of view the number of colours is truly infini te 
and so is the version of Jain Achdryds as quoted 
on p 158 


Sutra 24. 

^ 3|^ tnT^pnssffq)^- 

IRSII” 

(Shabda bandha saukshmya sthaulya sanstbdna 
bheda tamashchhdyd tapodyotavantashdia ) 

II 

Mamfestations of Pudgala (Matter) take the 
form of sound, union, fineness, grossness, figure, 
divisibihty, darkness, shade or image, sunshme and 
moonhght. 

In the Uttarddhyayan Sutra of the Swetdmbaris 
the idea of this Sutra together with that of the 
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previous Sutra is expressed in the following 
words — 

q*Tr SRf cNt f ^ I 

^ ^ 'EM 3JII51DI 5 IIKII 
^ ^ ?I3Ior =? 1 

^ f^TEM ^ «r53M6r 3 II \ \\\ sTMo ^<: 

We have already referred to the scientific view 
of Jam AchAryas with regard to the production of 
sound on pages 89 and 90 

The foUowmg is the classification of sounds 

‘ 5*11^ «8jnr i 

f^qra i 

3i^Eqi?qq> gi^iT Mm fMfm fiTTE^aMcr i 
M I 

M l%M M 11” 

— 310 go 

Expressed in the form of a table, we have 

515? 

I 

I' r 

mqituy (I) aWTOT3»l^ (2) 

i ! i 1 ^ \ 

(3) aiiiqncR^R! (4) jmftfii?! (5) (6) 

I i H r 

UU (7) ft?RI (8) nn (9) (10) 

(1) wpiumi — Sound incorporated in languages 

(2) BiUTOicnqi — Sound which does not find place 
in any language 
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(3) sremE»rP— Articulate utterance or speech 

(4) s n w Tigq q ; — Sounds made by creatures or by 
the Kevalis.* 

(5) 5n»iH»w — Sounds produced by human beings 
with the help of musical mstruments, * e , musical 
sounds 

(6) — ^Natural sounds such as the roar of 
the thunder or the rippling of water and the noises 
in general 

(7) aa — Musical sound of the tablA (fraHi) or the 
drum tea stretched membrane 

aspT iirftra 3«trt ftrla, aro k 

(8) feja — Musical sounds of strmged instru- 
ments 

^ ftsra —Ib%d 

(9) rm — 'Musical sounds from reed instruments 
such as the harmonium or the xylophone The sounds 
from bells are also included in this class 

Ufft ajismum uraail rpT ” — Ibid 

(10) gfcrr— Sounds produced from wmd mstru- 
ments, organ pipes or the conch 
ararfefjrPra ” — Ihtd 

♦Kevalis are the persons who attain perfection of knowledge 
Lord Parsva and Lord Mahavir are examples in recent times 
It IS said that their speeches were given in terms of a rythmic 
note generated by the vibration of the whole body which could 
be analysed by men and animals, into their respective languages 
It IS difficult to find an exact analogue of this but it may be 
compared to the analysis of a complex wave-form of sound mto 
its Fourier components by a harmonic analyser — a me(4ianical 
machine 
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It IS necessary to mention here that the Jain 
terminology for sounds of musical instruments is a 
bit (hfEerent For fsRRr they call ?tcr and for au, snas 
See the foUowmg couplet from Amarkoslia 

“cf# #Ilf^ 1 

In modem accoustics the study of sound is 
divided mto two mam classes Musical sounds and 
Noises All the classes enumerated on p 170 ante are 
included in Musical Sounds and class No 6 (atarfa^) 
mcludes the Noises Noise is defined by modem 
saence as the sound 'undesired by the recipient’ 
The sub-divisions of musical sounds include the 
Vibrations of membranes, strings, rods and plates 
and air columns. These are respectively act, fetsr, 
and gftr (See any text-book on sound ) 

Umon of matter has been classified as follows , 




( 1 ) 

I 


( 2 ) 

1 


sRflw (3) (4) 3nilr^(i2) (13) 


(5) 


1 . 


mijiri (7) 




( 6 ) 

I 

i 


(8) (9) (lO) srftft (H) 


(1) smitPre (Prayogtc ) — ^Union produced by the 
efforts of the bod}^ speech or the mmd of a person. 
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(2) {Vatsesnk ) — Union produced ivith- 
out any effort of a person 

(3) fwt [Ajtva vishaya)—Un\on of one 
kind of matter with another (chemical reactions 
belong to this class) 

(4) (Jtvajtva vtshaya)—Vra.on of 
matter with spirit 

(5) {Karma — Union of Kirmic 

matter with soul (For Kirmic matter read pagea 
91 et seq.) 

(6) {NQ-karmabandha) — 'S'hys,\cal com- 
bmations 

(7) {Alfana)~h.s the fastening of a 
Cham to a chanot 

(8) {AUpana ) — Paintmg over a canvas- 
or mural pamtmg 

(9) {Sanslesh) — ^Dovetail ]omts in pieces 
of timber 

(10) wffT {Shanra) — Ligamentary jomts of a. 
hvmg body 

(11) {Shartrt) — Umon of two bodies 

(12) {Adt vatsristk bawifei)— That 
which has a beginmng and has resulted from a defimte- 
cause, such as the umon of different colours in a 
rainbow Production of lightning, the shooting stars, 
and the formation of the clouds are also included m 
this class. For we leadiaSarvartha siddht as follows: 

“1^5 I stshtri- 

fww; I” aro f o 
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2> — The production of lightning due to the 
mixing of positive {f¥*nsr) and negative (^w) electnc 
charges, the meteoric showers, the ramfaJl, the 
production of fire and the formation of the rainbow 
are examples of this class of combination in matter 
(13) sRiiw’fsi (Anadtbandha ) — Eternal union as 
"the union of the different parts of substances like 
Dharma, Adharma and Akasha 

The other modifications of matter are and 
« e , fineness and grossness The author of 

f|rw«r I i” 

(Fineness and grossness are each of two kinds 
31^ (extreme) and (relative) 

Further from SajvailJta stddhi 

TlfliyjJrF I II 

I II 

(The parmdnus furmsh the example of extreme 
fineness in matter and the universe itself constitutes 
the biggest molecule of matter (*i5iH>«r) There is nothmg 
smaller than parmdnu and notlimg bigger than the 
universe in the world of matter Besides we talk of 
relative sizes for instance, jejubes are smaller than 
Bel fru^t or a cocoanut is bigger than a plum and 
so on ) 

(Sansthdn) is the shape of a body , it may 
be regular geometrical shape, circular, triangular or 

3rtHri?-««or ^ i 

*RftTiRrl?Jc«nr i " ? «i 
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rectangular, etc , or it may be an irregular body as- 
the shape of the clouds 

^ (Bhed) means division. It is of six kmds 

— Effecfang separation as in sawing 
piece of timber 

gof — As the grmding of wheat mto powder 

las— As the separate parts of a broken pitcher 

gIpiRiT— As the separation of chaff from nee or 
pulses 

srar— As the separation of layers m a sheet of 
mica 

— As the sm thereens of a blacksmith’s 

workshop 

This appears to be a beautiful classification of 
the physical processes of dividing things into parts 

Tamah (ot ) is defined as "emf stfirafsi wu"! srom 
i ” — t. e , it is the antithesis of 
hght and is the cause of invisibihty of things Some 
people thmk that the existence of darkness should not 
be regarded as separate from light They t hink that 
the negation of light is darkness However it is not 
so As indicated on page 166 anU even m per- 
fect darkness infra-red rays exist and though they do- 
not effect our eyes, they can be perceived by the eyes 
pf a special photographic plate Without the presence 
of these ‘dark rays' photography in pitch darkness 
would have been impossible So darkness has a 
separate existence from visible light 
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About Chbiya (srar) we read as follows 

“SPTT M'bKIN'C’T I iRt'iui 

itIWIRJTW I ” — 310 ^o TjY 

On pages 88-89 we have considered the in- 
terpretation of Chhdya The author of the above 
commentary tells us that Chhiya is of two kinds. 
Virtual images produced by a plane mirror which show 
the object laterally inverted, t e , left side becommg 
nght and vtce versa and the umnverted images hke 
shadows or the images of a modem anema screen 
The production of shadows is also correctly explained 
as due to the obstmction (sn^roi) of hght 

Lastly the division of hght energy mto two* 
eategones, Atdp (straw) and Udyota {usItT), is based 
on scientific considerations Atap is the sunlight or 
hght of afire, or electric lamp, etc , and Udyot, is the 
moon-light, the light emitted by the jewels or the 
phosphorescent light of the fire-fly* The former 
predommates m heat rays and the latter m hght 
rays The efficiency of modem electric lamp is only 
7%, and that of an arc lamp 15% In other 
words, only 7 or 15 per cent of energy is converted 
into hght and the rest appears in the form of heat 
Thus the hght given by these sources has a much 
greater proportion of heat than hght, and hence the 
name Atip The same is the case \vith the sun where 
only 35 per cent of the radiation appears in the form 
of hght The efficiency of the tiny lamp in the body 
of the glow-worm is 99 per cent In other words, the 

*‘'3rra<T Bnflranfe fMhn gtc? swm rjwir” 

sransr ” — firia i 
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bgM given by a glow-worm contains 99 per cent of 
light rays and 1 per cent of heat rays, hence the 
most proper name given to it is Udyota Surely this 
division reflects credit on the keen observation and 
discmnmative power of the ancient thinkers 


Sutra 25. 

“ smra: ii II ” 

Anavah skandhashcha 

(Matter exists m the form of mdivisible elemen- 
tary particles and their combinations ) 

Some wnters have translated anu (sr^) as an 
‘atom’ and Skandha (CT*t) as a ‘molecule’ of modem 
chemistry We have already discussed the definition 
of an am as given by Jam thinkers on pages 93 and 
94 and pointed out that an am is the last particle 
of matter which cannot be sub -divided any further 
by any means whatsoever Hence it cannot be iden- 
tified with the modem conception of atom although 
the word ‘atom’ originally meant something mdivi- 
sible. 

FoUowmg elementary partides are known to 
the modern science 

1 Negative elementary charges called the electrons 

2 Positive elementary charges of the same mass 
called the positrons 

3 Positive elementary charges 1,850 tunes as heavy 
called the protons 
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4 Elementary particles of matter without any electric 
charge and of a mass slightly less than that of 
the protons called the neutrons 

5 Heavy electrons, described in the foot-note 
on p 111 

6 Neutrmo — A particle of the mass of the electron 
but without any electric charge 

7 Negative elementary charge with mass equal to 
that of the proton, provisionally named as the 
negatron 

Nos 6 and 7 have not been discovered as yet 
but their discovery at any future date is anticipated 
As Prof Max Bom has said on p 266 of the 
'‘Restless Universe” the existence of first four is 
firmly estabhshed, “two light ones, the electron and 
the positron and two heavy ones, the proton and 
the neutron ” He further adds that “these are too 
many For it is likely that combination of 
a proton and an electron 1 fa neutron, 

!• will gi\e j 

a neutron and a positron j ( a proton. 

Either neutron or proton must be composite ” 

Further on p 275 of the same book we read 
that the nucleus of an atom is composed of protons 
and neutrons and the electrons and protons which 
occasionally fly out of the nucleus anse from the 
followmg transformations — 

Proton breaking into Neutron+Positron, ana 
Neutron breaking into Proton + Electron 

These considerations show that the electron and 
the positron are the only non~com^osite elementary 



Sutra 25 


179 


particles of modem science and hence they can be 
identified wth the two types of Paxminus descnbed 
by Jain ivnters the kirana parmdnu (^iKor qcmur) and 
kdrya parmdnu ('prq «ir»Tr;) Shn Kundkunddchdrya 
wntes in Ntyamsar 

Ig: Wfor ftflr | 
srmsJi: ^ ii ii’» 

The idea of kdrya and kdran parmdnus seems 
to be further supported by the following quotation 
from p 265 of Professor Bom’s book 

"When hght elements are bombarded by 
gamma-rays^ electrons-pairs are observed to appear 
in the Wilson chamber, a positive electron and a 
negative electron shooting out from the same place ’’ 
The question has been raised by the learned professor 
"Why IS a positron always accompanied by a 
negative electron ” and he says that the answer 
to this question has been given by the theory of 
Dirac Since there can be no action (kdrya) without 
cause (kdrana) a kdrya parmdnu (positron) must 
always be accompanied by a kdrana parmdnu (an 
electron) The names seem to fit m very well 

The Vaisheshik school of philosophy also regarded 
atom as the final indivisible unit "The mote which 
is seen m a sunbeam is the smallest perceptible 
quantity Being a substance and an effect, it must 
be composed of what is less than itself, and this 
hkewise is a substance and an effect, for the compo- 
nent part of a substance which has magnitude must ~ 
be an effect Tins again must be composed of 
what IS smaller and that smaller thing is the atom. 
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It 15 simple and uncomposed, else the senes would be 
endless and were it pursued indefinitely, there would 
be no difference of magnitude between a mustard 
seed and a mountam or a gnat and an elephant, 
each alike containing an infinity of particles "* 
This IS the chain of arguments given by Rishi 
Kandda in favour of an ultimate indivisible atom 

The author of PanchastiLiya Sar defines a 
Skandha as "ewt n<ai q »pt ntn?!’' ‘an aggregate of 
atoms't and further in San'urtha suhihi ue read 
V5®i fkn'mtf? w -ni-y'-ii zlh ^ i” 

(The molecules possess a gross form and undergo 
processes of association and dl^'OCIatIon ) 

Then the Skandh.is am of tvo kinds 
(those that can be i>rcci\ed by the senses) and 
^ (those minute ones be}ond '-ense perception) 
as enumerated in the follovang \ cr»o 

WTT 

II 1)— Maifkl'l WHU 

^^lth regard to Skandhas composed of onl\ 
two elementary particles it said 

ii” 

(Although the power of uniting or separation 
is absent in combinations composed of onl\ two 
elementary particles, they arc still called Skandhas) 

The neutrons as belonging to this class lia\e 
already been referred to on page S3 and 

•Qaoted from the A of httniifJL,e, p 22-23 

t Moms in the sense described nbo\ c, i o ^ an elemcntan 
indUIsibIc particle. 
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a proton can also be looked upon as a combination of 
concentrated positive charges or a compound of 
neutrons and positrons Strictly speaking such 
elementary particles belong to the class called 
Skandhapradesh See the following gdthd of 
Gommatsar, Jivakanda~ 

‘ dFl 1 

®f^ ^ wng ii ii” 

The smallest piece of matter embodying all the 
characteristic properties of a substance is the 
complete molecule Skandhadesh can be identified 
with modern atoms and dissociated molecules m 
solutions or the molecules m lomc state, Skandhapra- 
deshds mclude the neutrons, the protons, the heavy 
electrons and the stripped atoms, and the parmdnus 
are the electrons and the positrons. See also verses 
80-81 quoted on p. 9 ante 

Another very striking and beautiful pomt 

mentioned in Gommatsar, Jivakanda, Gdthd 593, is 

Elementary particles inside an atom anri the 
molecules in a piece of matter are all m a state of 
motion This is exactly the version of the modem 
dynamical theory and the electron theory of matter * 

♦This view IS further supported from Vdrtik 16, Sutra 7 of 
Slin Tattvartha-raja-varttka 

“5^ *IPT{^ II ? ^||»» 

( Two kinds of motions are found in matter, one due to 
natural causes as in the case of the motion of the mblecules in 
a gas or the motion of the electrons m atomic orbits and the other 
IS generated by the evtemal forces } 
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The molecules are then further divided into 
23 varganis, molecules composing the specialized 
physiological cells and others for details of which 
see S. B. J., Vol. V. 

Sutra 26. 

II II” 

{ Bheda sanghdtebhya utpadyante. ) 

Molecules are formed in three different ways? 

(1) by Bheda (division), 

(2) by Sanghdt (union or sharing) , and 

(3) by the combined process of division and union 
taking place simultaneously. 

The advanced researches in physical chemistry 
have also revealed three processes of molecule forma- 
tion. We quote the following from an article "The 
Structure of Molecules” by A. J. Mee, M. A.,B. Sc., 
appearing in the "Science Progress” (London), April 
1935 

"The question to be answered is, in what ways 
are atoms united in the molecule ? The electronic 
theory of valency is able to supply a very satisfactory 
answer. According to this theory, there are three 
methods of linking atoms. The linkage may be 
electrovalent, co-valent or^co-ordinate 

"Molecules with an ' electroval^t ’ linkage are 
ionised eyen in the solid state, x-ray analysis of tlie 
crystal indicating that the elementary particles mak- 
ing up the crystal lattice are ions. and not atoms or 
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molecules Nearly all morgamc salts are electrova- 
lent compounds ” 

The second arrangement, * fi , co- valent linkage 
is found in organic compounds The atoms attain 
stability by a process of sharing electrons For in- 
stance, in the case of the methane gas CH^ the carbon 
atom attains a stable arrangement by sharing four 
electrons with the four electrons of the four hydrogen 
atoms The third type of Imkage, the co-ordinate 
Imkage, involves the sharing of two electrons but 
both are supplied by the same atom The process of 
the formation of a co-ordinate hnkage resembles both 
transference and sharing Therefore the three modem 
processes are transference, sharing and combmed 
transference and shanng The comparison is striking 
indeed i 

Further the division of molecules takes place 
through the instrumentality of two causes internal 
and external, for says the author of Sarvartha siddhi 

The phenomenon of radio-activity, explamed m 
pages 59 et seq and illustrated m Fig 4, 
is an example of the breaking of a molecule (a 
modem atom) due to internal causes which even the 
scientists have not been able to elucidate We read 
in the ‘‘Restless Universe,” p 238 “We may chensh 
the opmion that there must ultimately be some imer 
reason for the fact that one atom hves only a few 
seconds and its apparently identical neighbour many 
years, but no one has yet succeeded in putting his 
finger on the cause " 
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The examples of breakmg under external stresses 
are four 

(1) Dissociation of molecules m solution 

"The modem dissociation theory supposes that 
when the salt (copper sulphate) is dissolved some or 
all of Its molecules are dissociated mto Cu (copper) 
and SO/ (sulphate) ions, which move freely m the 
hquid, the molecules m this condition are said to be 
lomsed ” — A Text-hook of Phystcs by R S Willows, 
p 396 

(2) Thermal ionisation or breakmg under high 
temperatures 

Read pages 11-12 and 15-16 ante 

(3) Pressure lomsation or breakmg under high 
pressures The phenomenon was discovered by Dr. 
D S Kothan — a Jain physicist of world fame 

(4) Breakmg under artificial bombardment 

Read pages 60 et seq 

SanghAt (Hmn) has been defined as 

The union of separate entities is Sanghat. the 
assemblage of neutrons, protons and electrons to 
form atoms, atoms unitmg to form molecules are 
examples of Sanghat 

The joint process of Bheda and Sanghat is de- 
scnbed as follows . 

i 

^ 11” — tntW fitfe, 3(0 ^0 I 
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(By simultaneous separation and union molecules 
occup 3 ung two cells m space are produced Just 
when one molecule breaks, the detached part attaches 
itself to another molecule ) 

Compare this with the phenomenon of ‘ionisa- 
tion’ m gases 

“The act of lomsation in gases really consists 
in the detachment of an electron from a neutral atom 
of the gas The detached electron soon attaches 
itself in a gas to a neutral atom " It is in this 
manner that positive and negative ions are formed 

Is not the coincidence surpnsmg ? Still one is 
apt to disbeheve that the phenomenon of lomsation in 
gases was known to the ancients 

Sutra 27. 

“ ” ll^vsll 

Bhedddanuh 

The ultimate elementary particles are produced 
only by division of matter (to an mfimte extent — 
not by the process of union or fusion) 

The same view is expressed in a fuller statement 

The <t«» of the anaents is very clearly defined 
by the author of Sarvartha stddht under Sutra 25 as 
below 



186 Cosmology Old and New 

( Owing to its smallness in size, the am is in 
itself the be g i nning and the end, it is beyond sense 
perception, t e , cannot be seen with the eyes and is 
the ultimate indivisible entity ) 

And it IS a fact that no instrument has been 
evolved by science so far, nor is there any possibility 
of itc being evolved at some future date which would 
reveal before the eyes even the modern atom, what 
to say of ams, the ultimate elementary particles, the 
electrons and the positrons This point is well brought 
out by John Pilley, Professor at Bristol University, 
under the sub heading " Do atoms really exist ? ”* 

" We can't see atoms either and never shall be 
able too This is because light, though you would not 
think It, IS made up of waves ordmanly you think 
of hght gomg in straight lines but actually it bends 
round comers a little just like sea waves do This 
has the effect of givirtg everything you look at a 
tiry blur at the edge But the blur is so narrow 
that you can never ordinarily see it If you make a 
microscope to see extremely small thmgs you find 
that you begin to see the blur But, long before you 
get to the point where you would be able to see 
atoms the thmgs you look at are entirely lost m 
the blur It ts this that tnakes %t impossible ever to 
see atoms Even if they were a mill ion times bigger 
it would still be impossible to see them even ivith 
the most powerful microscope that has been made ” 

The above quotation shows forcefully the truth 
of the statement 'or (beyond sense percep- 

tion) With reference to the parmdnus 

*"An Outline for Boys, Girls and their Parents " (Gollancz ) 
Section Chemistry, p 261 
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We have already given arguments under Sutra 
25 for identifying anus with electrons and positrons. 

In PanchasUkaya Sar the following properties 
are associated with parmAnus — 

mptiRg ^ fwnfl 11 Cd II 

( The substance, which has a smgle taste, a sin- 
gle colour, one smell and two kinds of sparsha 
{ cutaneous sensation ), which is the cause of sound, 
itsdf unsoundmg, which is different from skandhAs 
( aggregates of elementary particles ahd atoms ), 
though constituting them, is the parmAnu ) 

Accordmg to Jain philosophy the full visual 
knowledge of the ultimate elementary particles of 
matter is a metempincal subject and can be the 
subject of experience of a person endowed with clair- 
voyant perception but since these are perfectly real 
entities five physical attributes out of the 20 men- 
tioned on p 158 are always associated with them 

As we have explained on p 165 et seq the 
natural colour of matter depends upon the tempera- ' 
ture conditions and the latter vary from one piece 
of matter to another For instance, an electron on 
the surface of the earth and one in the body of the 
sun or The star differ extremely ividely m tem- 
perature and hence different colours must be assoa- 
ated with them So it is said that one of the five 
colours enumerated before is associated with anus 
dependmg upon temperature The anu has one of 
the five tastes ( See p 163 ) and a smell, agreeable 
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or disagreeable Then further it may be Snigdha or 
ruksha, these terms when applied to the elementary 
particles refer to the positive or the negative charge of 
electncity Thus one colour, one taste, one smell, 
temperature and the nature of electric charge are the 
five qualities associated with the tiniest piece of mat- 
ter The various combinations of these five attn- 
butes give rise to 200 different phases of elementary 
particles but identical in their intrinsic nature, which 
modern science identifies with grains of electriaty 

It IS further worthy of notice that the proper- 
ties of hardness and softness, heaviness and lightness 
are not associated with anus by the Jam thinkers 

“ Of the eight contact qualities hard and soft, 
heavy and hght are the qualities of skandhds These 
cannot be m the atom .” — Panchashkaya Sar, p 86 

It IS true that hardness and softness can be 
associated only mth a little mass " molecule” of 
matter — a property which is generated by the loose 
or compact aggregation of parmanus, and because 
all parmdnus, whether of the form electron or that 
of the positron, have the same mass there arises 
no question of light and heavy amongat the elemen- 
tary grams of matter This difference in mass is 
found only amongst the skandhds, the atoms of 
modern chemistry As is well-known the 92 kinds 
of atoms, each has a different weight, called the 
atomic weight For instance, if an atom of gold 
weighs 196, that of mercury 200 
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Sutra 28. 

“?t? =5[rg^: ii ii” 

Bheda sanghitdbhydm chdkshushah. 

( Molecules are sometimes produced by the com- 
bined action of division and union which can be seen 
with the eyes ) 

Says the author of Sarvarthd stddhi 

“spFrTTJpxr q?nT3 

(Molecules composed even of an infinite number 
of elementary grams ( parmdnus ) some of them are 
visible and some invisible ) 

How the visible molecules are produced, the same 
author says 

'tRort: S^: 

(If a molecule breaks and the broken part then 
attaches itself to another molecule the resultmg com- 
bmation may be coarse enough to be seen with the eyes ) 

Any number of illustrations can be given from 
text-books on chemistry For instance, molecules of 
hydrogen and chlonne gas are invisible to the eyes 
but when each of them breaks and then combines to> 
form two molecules of hydro-chlonc acid, the thing be- 
comes visible and even the molecules can be recog- 
nized through an ultra-microscope The reaction cam 
be represented S 5 rmbohcally as 

H,-f-Cl,=2 HCl 

t e (Hydrogen mol -j- chlorine mol =2 mol of hydro- 
chloric acid ) 
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On p 185 we have explained the phenomenon 
of ionisation of air When a beam of X-rays 
'IS sent into an air chamber, air becomes lomsed, % e , 
■charged particles — positive and negative are produced 
by detachment and attachment of electrons and as in 
M illikan 's famous oil-drop expenment, the 'handing 
on of these charges from molecules of gas to drops of 
oil and mce versa can be noted with the telescope' 
- (Hutchmgson) This is another example of the pro- 
duction of visible molecules ( ions ) by the combined 
process of division and umon 

Sutra 29. 

(Sad dravya lakshanam ) 

(The differentia of a substance or Reality is Sat, 
isness or being ) 

Also in 5 to c uo ^ we have 

[Sat is the characteristic of a substance ) 

It should be noted, howe\ er, that the six dravyas 
of Jain philosophy, although possessing the common 
characteristic of Sat, are fundamental and cannot be 
ontra-Lonverted . 

The following Sutra defines Sat 

Sutra 30. 

3571? =7? 5f5T II ? o 11 " 

(Utpdda vyaya dhrauvjm juktam Sat.) 

Sat IS cnaractensed by the concomitant processes 
of Utpada, vyaya and dhauvya Uipada means com- 
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mg into existence — ^birth Vyaya means gomg out of 
existence —death, and Dhrauvya means permanence 
Dhrmvya is further defined m the following Sutra 


Sutra 31. 

(Tadbhdvdvyayam nityam ) 

Permanence means indestructibihty of the essence- 
or the quality of the substance 

The subject matter of these three Sutr4s 29, 30 
and 31 has already been sufficiently dealt with in pp 
65-71 and 99-103 In the former it has been exp lain , 
ed and established on the authority of modem science 
that matter is constantly undergomg change, the new 
modifications appearing and the old ones disappearing 
and at the same mamtainmg its intrinsic nature 
through all these changes This has been proved to 
be the fundamental characteristic of all matter In 
the latter pages has been explamed the way m which 
this characteristic is exhibited in non-material sub- 
stances, the media of motion and rest, space and 
time, showing that Utfada, vyaya and dhrauvya are 
the intrmsic qualities possessed b 5 f all substances, 
matenal and non-matenal, if they are to be classed 
amongst the list of substances 

In the case of the soul substance, so long as it 
inhabits a corporeal body, it is always associated with 
grains of kdrmic matter {see p. 91 anfs). As a result 
of changes in our thoughts, emotions and other activi- 
ties old kArmic matter is being contmually shed off 
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the soul and an mflux of new grains going on simul- 
taneously, while the soul retains its essential qualities 
-throughout these changes This is called the <rc 
(par nimitta) kind of Utpdda, vyaya, and dhrauvya, 
1 e., one which takes place through the agency of an 
external cause while the changes m Dharma and 
Adhanna dravvAs, etc , are of the (Svanimitta) 

Tnnd Without the aid of any external source 

Even in the case of a pure, disembodied soul 
Svanimitta kmd of the three-fold phenomenon of 
origination, destruction and contmuance goes on m 
thought-activity, since Jaimsm regards this pheno- 
menon as the inevitable quahty of a substance 

We cannot conclude this commentary without 
quotmg the words of Mr V R Gandhi who spoke 
on this subject before the East India Association 
(London), on May 21, 1900 ' 

"Noumenon and phenomenon are not two 
separate existences but only twu modes of our lookmg 
upon the full contents of a thing, part of which is 
Tcnown and part unknoivn to us nov The fallacy m 
the popular nund in reference to these terms is that 
of confoundmg logical distmction ivith an actual 
separation In the Buddhist view nothing is perma- 
nent Transitormess is the only reality As Professor 
'Oldenberg says 'The speculation of the Brahmans 
apprehended bemg in all being, that of Buddlusts be- 
coming in all apparent being ’ 

“The Jams, on the contrary, consider being and 
becoming as two different and complementaiy' ways 
of our viewing the same thmg Reahty in the Jam 
•view IS a permanent subject of changing states To 
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be, to stand in relation, to be active, to act upon 
other things, to obey law, to be a cause, to be a 
permanent subject of states, to be the same to-day 
as yesterday, to be identical in spite of its varjnng 
activities, these are the Jam conceptions of reahty 
Mere beconung is as much an abstraction as mere 
bemg In short, bemg and becoming are complements 
of the full notion of a reality ” 

To many a mmd the co-existence of this triple 
phenomenon may seem an obvious contradiction m 
terms but, accordmg to Jam logic all contradictory 
statements ate not necessarily hostile to one another 
(SyAdvida theory of Jams). This idea is expressed 
in the following Sutra 

Sutra 32. 

II n” 

ArpitAnarpita siddheh 

(The determination of substances is done by 
giving pronunence to their indestructible essence and 
giving a secondary place to their changeable conditions 
as it is necessary for their full consideration, because 
the permanent and the changeable aspects, though 
cxistmg simultaneously, cannot be described simul- 
taneously. 

Similarly in other pairs of contradictory charac- 
teristics, one must receive primary and the other 
secondary consideration ) 


— J". L. Jatm 
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In Sthananga Stttra, a similar expression occurs : 

“3rfrq5forfc<I^” — ?«iTo ?«> VaR's 

The author of Sarvartlia stddJii has explamed this 
in the following words 

f^SPETT 

Sllf^ ®rT^ I clfSTftdJTJTTO I l#3Pir 

511^1 ” 

Substances are endowed with an infinite number 
of attributes When we describe a substance we 
can do so b3' adoptmg one point of view at a time 
so giving prominence to a few attributes However 
it does not mean that other attributes are absent, 
what it means is that the misting attnbutes are of 
no purpose to us at that time 

For mstance, we say that the universe is eternal 
fr om the point of view of the pnnciples of conserv a- 
tion of mass and energy but it is not eternal from 
the view-point of entropj"^ Put in popular language, it 
means that the total amount of matter and energj' in 
the Emstem’s finite universe or in the finite Loka- 
kasha of Jam philosophy will ever remain constant 
and hence the universe is Ntlya or permanent From 
another point of view, the Second Law of Thermo- 
dynamics, the entropj’^ of the universe is constanth 
changmg The various natural phenomena occurring 
spontaneously are tending towards equalization of 
temperature and pressure According to this view 
every thmg is m a state of flux and a da\' would come 
when everythmg would be at a stand-still From thsi 
aspect of thought we ma}’’ say that the univei se is 
non-permanent, ever-changing or transitorj’- These 
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two view-pomts although giving apparently contra- 
dictory results, are perfectly sane. 

But this simple truth of Jam metaphysics has 
proved a stumbling block to many What to say of 
theordmary mtellects, even the great geniuses hke 
Shankarichirya have failed to grasp its sense. Por 
sasre he, "As thus the means of knowledge, the ob)ect 
of knowledge, the knowing subject, and the act of 
knowledge, are all alike indefinite, how can the 
Tirthankara teach with any claim to authority and 
how can His followers act on a doctrine the matter of 
which is altogether mdetermmate ? ” 

Or says Prof S K Belvalkar, "The dogmatic part 
of J am philosophy . is altogether irreconcilable 
when taken in conjunction with its dialectical part 
mz. the famous SyAdvida theory As is well known, 
this theory denies the possibihty of any predication 
S may be or may not be or may both be and 
not be P With such a purely negative or agnostic 
attitude one cannot afford to have any dogma " 

Undercnyvmis of Jaimsm 

Let us therefore examme the proposition set forth 
by Prof Belvalkar 

"S may be or may not be or may both be and 
not be P '' 

Strychmne is an alkaloid fatal to hfe People 
have committed suidde by takmg it mtemally 
Nevertheless it possesses health-givmg properties also 
and is prescnbed by all medical men as a tome We 
therefore conclude that (1) Strychmne is a Poison 
from the view-pomt that it has killed several persons, 
(2) Strychnme is not a Poison from the view-pomt 
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tnat xt Las restored health in several cases of anaemia 

Hence Strychmne is a Poi'=on and not a Poison 
at tiie same time Hence there is nothing absurd 
m the symbohcal statement 

S may oe, may not be, or maj' both be and 
not be P 

To the question nhat S i- generally, i e , in all 
cases, there can be no /^zreci answer We shall say 
it IS indescribable 

To quote another evample fr^n the domain of 
Dh3'5.c5, Lght e lerg} beha^e^ a- a uave-motion from 
the pomt of Vie^' ot the phenomena of interference 
<aia diffraction, it behaves like a particle from the 
point of View of tne phenomenon of photo-electncit^', 
sometime- it behaves as both To the question v'hat 
light Is general!}, no direct answer can be gi/en 
The language fails to put the answer m one word It 
was for tnis reason that Sir William Bragg numour- 
ously remarked tnat on Mondays, Wednesdays and 
Fridays ws regard light as a wave and on Tuesdays, 
Thursdays and Saturdays we regard it as a particle 
Put it m sober language it means that although the 
nature of hght when viewed from different aspects is 
contradictory, nevertheless this gives Us the complete 
picture of the thing 

This IS exactly the Jam view -point In order 
to descnbe a thing complete!} it must be reviewed 
from se\-en different aspect- While enume ratine its 
various attnbutes only one aspect can be given 
prominence at one time If by so doing v e arrive 
at apparently contradictor}' results, there is nothing 
to be afraid of or surprised at it A substance is a 
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conglomeration of attribute, one may be prominent 
at one time and another at another 

The analogue, in modern science, of the theory 
of SyadvAda, is the Einstein’s famous theory of 
Relativity Just as the theory of SyAdvdda was 
derided and ndiculed by the thinkers of non- Jam 
schools, so has been the fate of the theory of Rela- 
tivity Several mathematicians laughed and still laugh 
at the logic of relativity Sydney A Reeve, a 
veteran engineer, denounced the theory of Relativity 
in the "Nation” saying 

"In plain Enghsh, the Einstein theory is arrant 
nonsense, as bodiless a chimera as ever got a great 
nation on the run The philosopher Guggenheimer 
has written a book in which he argues that Einstein 
has made a very silly basic error in logic 

One may call Einstein or the whole host of 
leading physicists mere fools but the fact remains 
that ‘‘Relativity is probably the farthest reach that 
the human mind has made into the unknown . It 
IS commonly though,! of as metaphysical (but) 
it is so mathematical that only a few hundred men 
in the world are competent to discuss it ” (Ward, 
p 236 ) The difficult nature of Relativity is beauti- 
fully narrated in the following story given by Prof 
Max oBju 

A friend of mme was once at a dmner-party and 
the lady next to him said "Professor, do tell me in 
a few words what this theory of relativity really is ” 
He replied "Of course, I will — provided you wiE let 
me tell you this little story first I was going for a 

♦Quoted from Ward’s "Evplonng the Universe," p 257 
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walk with a French friend and we got thirsty By 
and by we came to a farm and I said . ‘Let's buy 
a glass of milk here ’ 'What is milk’' ‘Oh, you don't 

know what milk is ? It is the white hquid that ’ 

‘What is white’’ ‘White’ You don’t know what 
that is either ’ Well, the swan- — ' ‘YTiat is swan’’ 
‘Swan the big bird with the bent neck ’ ‘What is 
bent’’ ‘Bent’ Good Heavens, don’t you know that ’ 
Here, look at my arm when I put it so, it's bent ' ’ 
‘Oh, that IS bent, is it’ Now I know what milk 
is r ” After hearmg the story the ladj' expressed 
that she is now no longer interested in Relativity 

However, leaving aside the mathematical aspect 
of the theory, its gist, m the words of Einstein him- 
self, quoted by Mr Bolton —an Englishman who won 
the Saentific American pnze for the best exposition of 
relativity, is as follows "Relativity as a whole ts the 
theory of the statement of general physical laws in forms 
common to all observers ” The same u nter contmues 
to say “Itis something of a puzzle whj’ other unters 
of authority have not given fact a more promment 
place and stated it plamly and explicitl}’’ It may 
have been because it seemed so obvious as not to 
reqmre emphasis, but to the ivnter’s mind the greater 
part of the mysterv, which has surrounded the 
subject, has arisen through failure to grasp it It 
was certainly so m his own case MTien he realized 
it, the whole subject till then a hopeless jig-saw 
puzzle, seemed to arrange itself of its own accord ” 

He adds further on that “relativity descnbes 
.the fact that the old laws of phj'sics u ere not 
universally true, they were true only m the limited 
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sjjhere of inaccurate observation, they were merely 
rdative What the mathematiaans have done is to 
denve formulas which shall be universally true for all 
conditions of space and waiter and motion ” 

Let us examme the expression “general physical 
laws m forms common to all observers,” and the 
terms 'true’ and ‘universally true’ in greater detail. 

On pages 40-41 we have quoted an experiment 
of a man in a hft, fallmg freely m space 
and dropping an apple There we have seen that 
for the man in the hft the force of gravitation does 
not exist while for the man on the street it does. 
In other words, one thing is true with respect 
to one observer and not true with respect to the 
other, smce they observe it under different condi- 
tions The theory of relativity attempts to express 
natural phenomena m terms of such mathematical 
formulae that they may hold universally, i. e , under 
aiU conditions The mathematical language adopted 
by Einstem is analogous to the Avyaktavyam 
of the Sy4dv4d philosophy For instance, 
Emstem’s law of gravitation asserts that ‘the ten 
principal co-effiaents of curvature are zero in 
empty space ’ Can this law be expressed m a lan- 
guage understandable ? The plam answer is No It 
IS indescnbable in common parlance, i e , 

However when this law is analysed mto its various 
aspects it gives all the results of common 
expenence 

The language of mathematics is undoubtedly the 
most exact but the difficulty with it is that it 
- cannot be translated into spoken language For 



200 


CoqjroLOGV Old a.n-d Xftt 


instance, the portrait of a primitive man can be 
represented by the simple equation — 
j=4 sinx+sm 5x 

and the thoughtful mtellectual profile demands an 
equation of over 100 terms, vtz — 

y= Ai sin 21+ A3 sin 3*+ A; sin 52c+ 

+A,2 „_i) sm (2;j-l)*+B, cos -r+Ba cos 812+ 
B3 cos 5x+ +B(2 «_j) cos {2ri-l)x, 

where n should be greater than 50 
Other additional equations could be given to express 
the eye, the lips and the wnnkles”^ 

The question naturally arises, what is the 
necessity of employing such a language for the ex- 
pression of natural laws The answer is Otherwise 
the same law reads quite differently when studied 
by different observers under different conditions or 
from different points of view Now what is true of 
a particular law of Nature is also true of all state- 
ments m general We have already discussed the 
statem'^nt ‘Strychmne is Poison’ from different 
aspects and seen that we arrive at results appar- 
ently contradictory 

The case of a stationary conductor charged 
with electricity situated on the surface of the earth 
hasbeen dealt with on pages xi-xii of the Prologue 
There we have seen that there is no magnetic field round 
the conductor from the point of view of a person 
situated on the earth but there is a magnetic field 
round the same conductor from the point of \new 
of a celestial observer To the direct question Is 
there a magnetic field round the conductor or is 

‘Quoted from F M Denton’s "Relativity and Commonsense ” 
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there none ’ no answer can be given How can the 
same body both give and not give a magne'^ic field 
at the same time’ In the language of J am SyAdvdda 
It IS indescribable According to Emstein, 

"we can only knon the relative truth, the Absolute 
truth IS known only to the Universal observer ” 

The age-old controversy whether the earth 
moves round a stationarj'^ sun or the sun niove^ 
round a stationary earth was beautifully decided by 
the theory of relativit3' Both ina5 be right or both 
ma\ be mrong depending upon the view-point which 
we adopt We have no mecins at our disposal to deride 
between the counter statements or to determine 
the real state of things The only thmg which we 
can sa}' is that the motion between the earth and 
the sun is relative* and 'in cert am cases it is more 
convenient to rdate the motion of heavenly bodies 
to the solar than to the terrestrial system ’ 

•It IS interesting to gne a complete picture of the relative 
motions between the various components of the iinii erse Begmnmg 
with the smallest, the electrons are rushms with enormous speeds 
round the nucleus inside an atom the atom^ are % ibrating inside 
the molecules, the molecules are eicecutmg harmonic motion ei en 
in solid bodies The atoms and molecules compost the hugi bod\ 
of the Earth, the latter taking part in the Gopi dance of the solar 
system In the solar si stem the Sun is the Krishna surrounded by 
planets, the Gopts, the latter whirling round the former Eaen >his 
pattern taken as a whole is not confined to one localita in space — 
the Ras-manda! { the dance pirtj ) is constantlj shifting towards 
a fixed point in the heavens, Jiz ) — ^Herculis with a aelocity 
of 4,22,000 miles per day With regard to the nature of the 
dance it may be noted that not onli are the Gopis dancing 
round the Sun Krishna but each is whirling round its own axis 
including the Sun himself Then there are satellites or moons (at- 
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Referring to the relativity of direction Prof 
Eddington writes "A more familiar example of a 
relative quantity is "direction” of an object There 
IS a direction of Cambridge relative to Edinburgh and 
another direction relative to London and so on It 
never occurs to us to think of this as a discrepancy or 
to suppose that there must be some direction of Cam- 
bridge (at present undtsco\erable) which is ab-,olute 
The idea that there must be an absolute distance 
between two points contains the same kind of f-UIacj- 
There is, of course, a difference of detail, tiie rclatne 
direction above-mentioned is relative to a particular 
position of the obser\er, whereas the relative distance 
IS relative to a particular velocity of the obscrv or We 

tendants) attached to each Gopt Tfiesc art- pij ing liormgc to 
their respective Gop\s by going round thtm 

Now this RdS'iitaiidal or our solir sv'tvrn form-- but a cinj 
member of our Galaxj called tlic Milkv Waj Tlu Milk> ^\aJ, 
three hundied thousand light-vcars in di imtttr and ten thousard 
light-jears in thickncs-. and having a pjprilation of over 40 billion 
stars IS also rc\ olving about an axis diricUd toward-- i point in 
the Sagittarius star cloud 1 1 takes 200,000,000 v<.ar- to complete 
one revolution 

In the words of Prof \ C Bintrji ‘our gihctic s>^tLm i, 
rotating like a cart wheel with thi- difu rcnce that 

the inner part of the wheel rotate' more ripulK thin the outer 
part Our sun is about 37,000 light-vtars aw i\ from the hub of this 
gigantic wheel which lies in a maS'Ut. star cloud in th coa'tel- 
lations of Ophiuchus and Scorpio the sun iiid tin. star' m it' 
neighbourhood attain a speed of about 200 mik' per sucond due 
to the rotation of the galaxs alone” And what is oar galxxj 
after all — one of a swarm of countlc's similar galaxits filling the 
whole universe This is the complete picture of thi relative 
motions of the members of our gilactic sv'tem as knowai so far 
The absolute motions it is impossible to detirmine 
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can change position freely and so introduce large 
changes of relative direction but we cannot change 
velocity appreciably — the 300 miles an hour attainable 
by our fastest devices being too insignificant to count 
Consequently relativity of distance is not a matter of 
common experience as the relativity of direction is 
That IS why we have unfortunately a rooted impres- 
sion in our mmds that distance ought to be 
absolute " 

— Tlie Nature of the Physical World, f 26 

We thus see that even such an obvious statement 
like 'The length of this table is 5 ft ’ is a relative state- 
ment It may or may not be true or may both be and 
not be true dependmg upon the state of the observer 
It may be true with respect to a stationary observer, 
may not be true with respect to a second who is in 
relative motion with respect to the first and carrymg 
the measuring rod, for, as has been proved by Einstein 
a movmg rod contracts* along the Ime of its motion 

Refernng to this contraction. Professor Eddmgton 
onp 33 of the same book raises the question “Is it 
really true that a moving rod becomes shortened in the 
direction of its motion ?" and he then adds “It is not 
easy to give a plam answer I think we often draw a 
distinction between what is true and what is really 
true A statement which does not profess to deal 
with anything except appearances may be true, a 
statement which is not only true but deals with 
the realities beneath the appearances is really true ” 

‘The CDitraction, however, i» extremely s mall For a speed 
of 19 miles per second contraction is 1 part m 200,000,000 or 
inches in a length of 8,000 miles 
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Professor Eddington continues “You receive a 
balance sheet from a public company and observe 
that the assets amount to such and such a figure 
Is this true ? Certainly, it i-^ certified by a char- 
tered accountant But is it really true ? Manj 
questions ariae, the real value-j of items are often 
very different from thoac which figure m the 
balance sheet I am not especially referring to 
fraudulent companies There is a blc->acd phras'. 
"hidden reserves”, and, generally speaking, the more 
respectable the company the more widely doe' its 
balance sheet deviate from realitj'” 

In the foot-note on paee \i of the Prologue we 
have pointed out that ‘true’ and 'really true’ refer to 
Vyavahir Naya and Nischaya Xaya of Jmn logic. 
These two Nayds (points of mow) are defined as 
follows 

^ II” 

— ^S^sriijifn n^TT I = ? i 

(Nishchiya point of \iew narrat* tin reaiici 
behind appearances and V\a\ahar nai rates thinga 
from a popular point of \iew) 

S C Ghoshal, m a , u i , writing on p 7, b B J , 
Vol I, sa5'3 "Vyasaliara Naja is the ordmars or 
commonsensn point of view in winch \\e 'peak 
evorvday about the thing' of this world But 
Nishchaya Xava is the realistic point of view, winch 
attempts an accurate description of realities which 
are overlooked in our cverydaj parlance For 
example, w’e ordinarily say *'a jar of hone\ " but 
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to be accurate we must say “a ]ar of clay or some 
other substance containing honey " 

Consider another statement ‘‘The weight of 
this body is 194 lb'" Is this absolutely correct 
It may or may not be correct, for a weight of 
194 lbs at the equator weighs 195 lbs at the 
poles Apart from the position of the observer 
it also depends upon the state of the body, whether 
it is at rest or in motion It has been proved 
by Einstein and verified by several expenments 
that the mass of a body is variable and increases 
with the velocity of the body Hence the statement 
under consideration is not true from all points of 
view It will have different apparently contradic- 
tory answers when considered from different aspects 

In connection with the relativity of Time, 
Eddington examines the following statement "If 
two people meet twice they must have lived the 
same time between the two meetings, even if one 
of them has travelled to a distant part of the 
univer-,e and back m the interim ’ "If the question 
is pressed", he says, "most people would answer 
impatiently that of course the statement is true” 
but "it is well known both from theory and 
experiment that the mass or inertia of matter 

• ‘Take body at rest It has a definite mass. This is called 
the rast mass of the bodi Assume now that this body is set 
in e\treni;ly raoid motion tt ill the mass of the body change ^ 
The classical physics answers this question in the negative The 
theory of relativity predicts not only that mass increases with 
velocity but also tn whai way mass depends upon velocity ” 

— The World tn Modem Science, p 80-81 
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increases when the veloaty increases The retarda- 
tion IS a natural consequence of the greater inertia^ 
Thus so far as bodily processes are concerned the 
fast moving traveller lives more slowly His cycle 
of digestion and fatigue , th» rate of muscular 
response to stimulus, the development of his body 
from youth to age , the material processes in his 
bram which must more or less keep step with the 
passage of thoughts and emotions, the watch which 
ticks in his waistcoat pocket , all these must be 
slowed down in the same ratio If the speed of 
travel is very great we may find that, whilst the 
stay-at-home individual has aged 70 years, the 
traveller has aged 1 year He has only found 
appetite for 365 breakfasts, lunche", etc , 
his intellect, clogged by a slow-moving bram, has 
only traversed the amount of thought appropnate 
to one year of terrestnal hfe His watch, which 
gives a more accurate and scientific reckoning, 
confirms this . the two men have not lived 

the same time between the two meetings " 

Thus we see that the statement "If two people 
meet twice they must have lived the same time 
between the two meetmgs” is true from one point 
of view and not from another It all depends upon 
Avhether both of them have been stay-at-home or 
one has travelled to a distant, part of the universe 
and then came back in the intenm 

It IS on the relativity of length, mass and time 
that the magnificent structure of the Theory of 
Relativity has been raised and the miraculous 
results obtamed as quoted on p viii / jt To 



Sutra 32 


207 


summarise what we have said in the foregomg 
pages, even the commonplace statements, vtz , the 
length of this table is 5 ft , the mass of this body 
IS 174 lbs or the age of a certain person is 70 
years, are relative statements, t e , they may or may- 
not be true depending upon the pomt of view 

As the modem theory of relativity has worked 
wonders m the domain of physics, so did Syddvdda 
or AnekAntvAda (the philosophy of stand-pointsl 
produce revolution m metaphysical thought It 
served as the key to unlock the doors of wisdom 
and the sole means of estabhshmg uniformity amidst 
diversity of views It aims to bring within a smgle 
fold the apparently divergent systems of philosophies 
by mterpreting their truths from vanous stand- 
points In the words of a great American thinker 
"It promises to reconcile all conflicting schools, not 
by inducing any of them necessarily to abandon 
their ‘favourite’ stand-pomts but by proving to 
them that the stand-points of all others are alike 
tenable or at least they are representative of some 
aspect of truth which under some modification 
needs to be represented and that the integrity of" 
truth consists in ' his very variety of aspects, 
within the rational unity of an all-comprehensive 
and ramifying principle ’’ (See Nyayakarmka, 
pp 24-25 ) Jainism pomts out that the claim of 
different philosophies to represent the truth, the 
whole truth ahd nothing but truth is false Each 
of them represents a partial truth. For mstance, the old 
confiict between Duahsm and Momsm of VedAnta is 
paafied by Jamism saying that God is one from the 
point of view of Essence, from the view-pomt of bemg 
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Perfect, Pure Statushood of AJI-knowing, All-seeing, 
All-powerful, All-happy, etc., but from the point of 
■view of manifestation He is not only many but 
infinite. There is nothing vagus or indefinite in 
such conceptions, for they represent a synthesis of 
conclusions drawn from different stand-points, each 
conclusion being quite definite and clear in itself. 

The same is the case with the laws of 
Einsteinian relativity. ' They embody as a part 
•the laws previously deduced 'by Newton— the 
latter represent only one hspect of truth. 
Newton’s laws do not hold when we consider 
natural phenomena on a microscopic or a macros- 
copic scale. 

This establishes the great importance of the 
Sutra under consideration ; "stfttn nfct ra^;”i 


Sutra 33. 

“(m 11^ Ul” 

Snigdha rukshatvadbandhah. 

The Pudgalis unite by virtue of the properties 
of Snigdha and Rukslia associated with them. 

Also in Swetdmbar granthas we have 

■“dw 1^01% — fS?? wqnr qf^Diil gw 
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As mentioned incidentallj^ on p 18S these 
terms'^ snigdhu and }uhsha (^) appear to 

have been arbitral ily used as the terms positive and 
negative have been used by modem electricians to 
denote the two kinds of electncit}’’ This is further 
explained in Gatha 615 of Gomnmisat JivaKaiida 

^Efri I 

?%ar sfSRT ^ II 

A positive elementary particle combines mth 
another similar particle differing m energy level 
by two umts Also a negative elementary parfacle 
combmes with another negative elementary particle 
differing again in energy level by two umts 

A positive particle can also unite with a negative 
particle and vice versa Particles at the lowest 
energy level do not unite The union of the various 
particles of different energy levels may form an odd 
or an even series, — 3, 5, 7, 9, etc , or 2, 4, 6, 8, etc 
A few examples are given below from modem 
science to illustrate these combinations 

The heavy electron, referred to on p. Ill f u. 
has been formed by the umon of electrons, * e , 
negative elementary particles of matter If we call 
negative as Ruksha, this is a case of Ruksha combi- 
mng with Ruksha 

♦One IS likely to question as to uhat led us to identify 
Snigdha and Ruksha qualities of Pudgala with positive and 
negative electrifications In support of our interpretation we 
quote the following m ords from Sarvartha stddhi 

(Lightning discharge in clouds is produced by the qiiahties of 
Snigdha and Ruksha i e due to the deielopment of positiie and 
negative charges ) 
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In the “Science and Culture” for February 1938 
we read that Prof Eddington “from his theory, has 
predicted the existence of negatrons”— t a , particles 
as heavy as the protons but composed of negative 
particles or negative electric charges ^^e axe strongly 
of opinion that such a ‘^atticle xuould he discovoed 
and it would sexve another example of Ruksha par- 
ticles combming \vith Ruksha 

*The Smgdha combming with Smgdha is illustrat- 
ed in the formation of protons Positron is a 
smgdha elementary particle whereas the proton is a 
much bigger particle of the same kind We venture 
to suggest that a proton has been formed by a close 
par kin g of elementary positive particles ]ust as the 
close packing of protons gives rise to nuclear 
matter * (See pp 16-17 ante ) 

♦Further discoveries of this kind hi\ e been announced in the 
‘Nature’, April 16 and May 7, 193S. 

Williams and Pickup hai e obtained results which tend to 
confirm the existence of particles of mass intermediate between 
that of the electron and the proton in the cosmic ray streams 
Photographs showed the presence of particles of mass about 200 
times that of the electron, carrying in some cases positiie and in 
others negative charges One photograph indicated the presence 
of a particle of mass greater then 430 times that of the electron 
Street and Steienson (1937) obtained results which could be 
explamed bj' the existence of a negatit e particle w ith a mass 
about 130 tunes that of the electron Nishina, Takeuchi, and 
Ishimiya (1937) obtained indications of the particles of both signs 
havmg masses about 1/7 to 1/10 of that of the proton, while Ruhlig 
and Crane (1938) considered that there were particles of mass 
(120±30) times that of the electron This leai es no doubt about 
the combinations betwem smgdha and ruksha particles to form 
similar particles of highw atomic weights 
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In all such cases— the union of electrons to 
form a heavy electron or a negation, the umon of 
nositrons to form protons and the umon of protons 
to form nuclear matter — the point is not clear as 
to why sinular kmds of elementary particles should 
combme at all, since ordinarily two similar electne 
charges do not attract each other but repel This 
is explained by saying that the law of repulsion 
between two similar charges is changed into a law of 
attraction when the distance between the two particles 
IS very very small. A similar case in gravitation 
has been pomted out on p. 121 

The structure of the neutron shows that it is 
an example of a Snigdha particle combmmg with a 
Ruksha particle — a proton combuung with an elec- 
tron in close umon 

The nuclei of modem atoms are also an aggre- 
gation of positive and negative elementary particles 
and therefore serve as examples of Snigdha corobinmg 
unth Ruksha The structure of an atom, as explamed 
in pages 12-15, points in the same direction In the 
formation of molecules from atoms we agam see the 
union of Snigdlia and Ruksha atoms In Fig 1 we 
have shewn a crystal ol common salt (sodium 
chloride) It is composed of atoms of sodium and 
chlorine When it is dissolved mto water it dissocia- 
tes mto positive (Snigdha) ions of sodium and 
negative (Ruksha) ions of chlorine The equation is 
NaCl = Na + Cr 

or in the case of Copper Sulphate (Nild Tutiyd) 
CUSO 4 = Cu -H SO 4 " 

(Dots are used at the top to denote Snigdha atoms" 
and dashes to denote Ruksha) 
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Referring again to Githi 615 of the Gommatsar 
quoted on page 209 ante we see that the necessarv 
condition for union is that the combining particles 
or atoms should differ m energy levd by two 
umts These umts it is difficult to identify 
but it appears to be a sort of Exclusion Prin- 
ciple, and might, if properly mterpreted, be used 
to explam the periodicity of the systems of the 
electrons m atoms, as does the Pauli's Exclusion 
Pnnaple There is no doubt, however, that there 
are various kinds of union diffenng m degrees of 
strength “ A question, ” said Sir Venkata Raman 
once, “ of fundamental importance both to the 
physiast and to the chemist is, why do atoms 
combme to form molecules^ ” The learned professor 
then continues to say ' we are not yet in a position 
to give a complete answer to this question The 
facts of chemistry, however, compel us to recognize 
that chemical combination may be of different 
kinds As an example of one type of chemical 
combmation, we may instance the case of common 
salt The elements sodium and chlonne when 
allowed to come m contact combine with explosive 
violence to form salt Nevertheless when we dissolye 
common salt m water, there are excellent groimds 
for believmg that the substance breaks up again 
mto electrically charged atoms of sodium and chlo- 
rme respectively. We have quite a different t3q)e 
of combination when two atoms of the same ele- 
ment as, for example, oxygen, combme to form a 
molecule of the element * ^Vhen oxygen dissolves 

^Sodium atoms combining with chlonne atoms is a case of 
Snigdha uniting with Kuksha, whereas two oxygen atoms com- 
binmg to form a molecule of oxygen is a case of Ruksha muting 
with Ruksha. 
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in water the molecule does not dissociate agam mto 
separate atoms * The Raman Effectt enables us 
not only to distmgmsh between the different types 
of chemical bindmgs between atoms but also to go 
much further, and measure quantitatively the 
strength of the bmding forces between the consti- 
tuent atoms m a molecule ” For instance, mea- 
surements of Raman effect, mto the details of 
which we need not go, show that the structure of 
a molecule of carbon-di-oxide gas is of the form 
0=C=0, oxygen atoms are bound to the carbon 
atoms by double bonds, whereas the structure of a 
molecule of sulphur-di-oxide gas is of the triangular 
form as 



where S stands for an atom of sulphur and O for 
an atom of oxygen Notice further that the bonds 
are single in this case 


Sutra 34. 
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Na jaghanya gundnSm 

(The ultimate elementary particles at the lowest 
energy level do not umte at all.) 

♦It shows that m this case the bond between oxygen atoms 
IS much stronger than that between sodium and (dilorine atoms 
in a molecule of common salt 

tSu: C V. Raman was awarded the Nobel Prize for the 
discovery of this efiect. 
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In other words, we should ejcpect to find 
electrons and positrons in perfectly free state as 
well and so it is. We quote the following from 
page 481 of TU Advanced Text-book of Magnetmi. 
and Electricity, Vol. II, by R. W. Hutchinson 

" Conduction of electricity in electrolytes and in 
gases is effected by positively and negatively 
charged carriers called ions. In liquids the ions 
are free charged atoms or groups of atoms ; in 
gases the negative ion is an electron loaded up by 
having attached to it one or more neutral atoms (at 
low pressures the electron throws • oH its attendant 
neutral atoms and travels alone), whilst the 
positive ion is an atom which has lost one electron. 
The _ conduction of electricity in solids is also 
efiected by carriers but the latter in this case cDn$ist 
solely of free electrons.” 

On p. 485 of the same book the author adds 
that these free electrons in metals are not only re- , 
sponsible for the conduction of electricity but that, 
"in the light of modern work there is every reason 
to believe that the electrons in the metals are the 
essential agents in the heat transference" also . 

Also the positrons have been found to occur in 
a free state in Nature. In fact their first discovery 
was made by Anderson in a stream of cosmic rays. 

The Jain conception of different energy levels 
associated with the elementary particles of matter, 
vig., electrons and ' positrons is confiiroed from many 
sources. Referring to Pauli’s exciiision prindple 
Prof. Born says jp. 214) : "An electron gas is suppos- 
ed to exist in the interior of metals and to account.. 
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for their high conductivity According to our former 
pnnciples, we should have to give each of the 
electrons a name, Edward, John, George and so on 
. . The extremely satisfactory discovery was made 
that the new Fermi-Dirac statistics apphed to the 
electrons in metals gives much better results than 
the older theory ” As mentioned on page 126 
Fermi-Dirac statistics gives us a means of distinguish- 
ing between individual electrons having different 
energies 

Not only in the electrons but in the mdividual 
atoms also there is some distmction which certain 
phenomena seem to indicate but which science has 
not been able to elucidate so far For mstance, 
referring to the phenomenon of radioactivity Prof 
Max Bom says on page 238 of his book “The Rest- 
less Universe”, “We may cherish the opmion that 
there must ultimately b<* some inner reason for the 
fact that one atom lives only a few seconds and its 
apparently identical neighbour many years, but no 
one has yet succeeded in puttmg his finger on the 
cause ” This statement clearly shows that atoms 
do differ in some mtrmsic property which Jain 
wnters have given the designation ‘the degree of 
Snigdhatva and Rukshatva and 
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Although the reading of this Sutra is exactly 
identical in Digambar and Swetambar texts, the 
interpretation is not the same According to the 
Swetdmbars the interpretation is as follows 

Parm&nus ( the ultimate elementary particles of 
matter ) with equal degrees of Snigdhatva or 
Rukshatva and of the same kind cannot unite with 
a parminu of their own kind In other words, an 
electron would not combine with another electron 
or a positron with a positron if both the particles 
are at the same energy level but an electron can 
umte with a positron or vice versa under the same 
conditions 

The Digambar interpretation is embodied m 
the following commentary by Achirya Vidyinandi 
m Shlokovarhka, Sutra 35 




(It IS not correct to interpret the Sutra saying 
that the elementary particles of opposite land can 
unite even if the degrees of Snigdhatva or Rukshat\-a 
are equal This is not corroborated anywhere ) 

Thus the main difference in the interpre- 
tation lies in the fact that while Digambars deny 
the possibility of union for all combmations of 
particles at the same energy le\el while the 
Swetimbars recognize such a possibility if the umon 
is between particles of opposite kind According to 
Digambars, the inevitable condition for umon 
amongst elementary particles is expressed in the 
foUowmg Sutra 
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According to Digambars this is equivalent to 

jpirpTiJi. 'r[iTF5?T qwiH 

5 II 

A positive or a negative elementary particle 
combines with another of a similar or a dissimilar 
type if they differ in their degrees of Snigdhatva or 
Rukshatva by two nnits. 

The Swet4mbars do not recognize this as a 
necessary stipulation for the union of the particles 
of dissimilar types 

It is difficult to mterprec this Sutra stnctly on 
the Imes of modern science for certam reasons. 
We have pomted out before that the heavy electron, 
the mesotronsi or the negatron of the future can 
reasonably be looked upon as its being formed by 
the union of the ultimate particles, the electrons, 
similarly a proton can be thought of as made up of 
1,850 positrons In fact on pages 209-"210 ante we 
have cited these as the examples of Ruksha combin- 
ing with Ruksha and Snigdha combmmg with 
Snigdha particles These operations of union appear 
to be earned out either m the deep mtenors of the 
nuclei of the atoms or m certain secret corners of the 
interstellar space where physical conditions are 
favourable for such a umon Therefore it has 
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not* been possible to study the laws which govern 
such unions 

Let us, however, study the neutron of modem 
physics It IS formed bj^ a verj* close union of 
a Snigdha particle and a Rulfsha, the proton and 
the electron In the hydrogen atom the electron 
goes round the proton forming a planetary s}rstem 
ivith dimensions of the order a hundred-millionth 
of a centimetre If the radius of the elcctroiuc orbit 
IS made ten thousand times smaller, we amie at tne 
neutron model The mass of the neutron is 'slightly 
less than the mass of the proton, because neutron is 
a stable 53 stem and part of its mass has betn 
emitted dunng the process of its creation ’ 

Similar cases of mass-defect occur elsewhere also 
For instance, the helium nucleus consists of lOur 
protons and tw'O electrons Since the mass of an 
electron is neghgible in comparison with that of a 
proton, the mass of a helium atom should be lour 
times as great as the mass of the In'drogen atom t , , 
atomic mass of helium shouUl be 4 1 O' >72=4 03 

while the measurement show-, that v 1 - onh 4 0(> 
This differunce has been e\}daincd on tin. Eins tins 


*On p 54 of 7 C7t);isV\b\ VnJridv tiit- i utxr 
of protons in the nucleus 01 m ati>m ha\c beta jilo ‘e^ the 

corresponding neutrons glmci it th> figurL sliov - tl it ‘tt e 
IS 1 \alle}’ of stabilit% running aero s the (ln,r im CoiT'b ra- 
tions n ell away from the \alie\ arc in po?-ibIc ’ S ij s the acthor 
of the book, ‘ One of the problem- of new chemistiA is to fird 
conMncing reasons for this In othir word- what ire the rules 
which will enable us to predict w Inch combinations of protons 
and neutrons are stable, which unstable and which impos,-ible ? 
So far they haae not been discoaercd ’’ 
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prmaple of equivalence between mass and energy 
(read page 87 aide.) Says Professor Infeld “In 
the process of combming four protons and two 
electrons into the hehum nucleus there disappear 
0 03 units of mass. The simplest assumption is 
that the act of creation of hdium from the tmy 
elementary constituents of matter is accompanied by 
the discharge of a proton projectile and that 0 03 
imits of mass are sent wandenng through the universe 
m the form of energy of radiation Edding- 

ton conjectures that in the laboratory of the umverse 
m the vast mter-stellar voids m which innumerable 
fragments of matter wander, and perhaps in the 
mtenor of stars where temperatures rule which are 
mcomparably higher than any that can be realized 
on this earth — that in those distant regions there 
occur processes which are not observed on earth, that 
it IS there perhaps that the process of creation of 
hehum from the elementary constituents of matter — 
that IS, from electrons and protons — takes place ” 

Further if we glance over the table of atomic 
weights of various isotopes* given on p 155 of 
^'Saence in Modem World" by Infeld, we are struck 
by the round numbers diSenng by umty We re- 
produce below a part of the table * 


Element 

Neon 

Magnesium 

Sihcon 


Atomic weights of 
isotopes 

20 - 22-21 

24-25-26 

28-29-30 


•Isotopes are atoms of diflerent weights but of identical 
chemical properties 
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Element 

Sulphur 

Zme 

Gallium 


Atomic weights of 
lEOtopC' 

32-34-33 

64-66-6S-67-65-70 

69-71 


l^’olc — In thcaboic tiblc tin. i‘-otopt‘- ire irranctfl in tts 
descending order of frcqiicnc\ of occurrence UI comes after 22, 
it only means tii ii the atoiiiH of wueht 22 ire more abundAct 
than the atoms of weight 21 


This seems to support the Jain \icw that atoms 
have been formed by a definite lav. of umon, a 
difference of two degrees of Snigdliat\a or Rukshats-a 
producing a difference of weight b\ unity 


Sutra 37. 

“ T II II " 

Bandhecllukau parindmikau cha 
= ^ JOT} 5?tl^ ^ ^ 

(In the process of union an elcmcntarj particle, 
an atom or a molecule with a higher degree of 
Snigdhatva or Rukaliatva absorb^ tiic one with a 
lower degree unto itbclf ) 

The same view is expressed in Gatlui 619 of 
Gommal Snr Jivahatvla 

" (pnyfR SDff sTPnuffhT tririiR i 

I^5IH1 F^ETI^ll ir* 

(In molecules of finite, infinite and transfmite 
atoms, the atoms wath greater degrees of Snigdhati a 
or Rukshatva w'hcn uniting alter the atoms of lesser 
degree to their own kind ) 
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In Swetambar text the Sutra reads as follows 

Hirgoi^ ?wgor sif^ 

As referred to on page 217 ante the Swetdmbar 
text admits the possibihty of umon between dissimilar 
particles or atoms with equal degrees of Smgdhatva 
and Rukshatva the present Sutra is also modified 
m conformity with the previous view and it says- 
that the union between dissimilar particles of equal 
degrees of Smgdhatva and Rukshatva will produce 
a neutral particle or an atom whereas in the umon. 
of an atom of a higher degree with one of a lower 
degree, the character of the latter will be converted 
into that of the former 

In the formation of the neutron ( see p 94 
ante ) there appears to be a compromise between 
the Digambar and the Swetdmbar views The 
binding energies of the proton and the electron are 
very much different but the resultmg atom is 
neutral (u*ujor) 

"Each atom carries into its combination two 
things . first its own proper energy, and, second, the 
faculty of expending this energy in its own way, m, 
attochmg other atoms to itself, not indiscriminately, 

but m definite atoms and m definite numbers " 

C A. Wurtz (1869) The atom-fixing power of an 
element has been termed valency by the modern che- 
mist A S Couper (1858) called it the affinity of 
degree For instance, the valency of an atom of 
mtrogen is one in N.O, two m NO, three m NjOa, 
four m NjO, and five m NA The valency of an. 
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atom of chlorme is one m HCl, four in ClOj and 
seven m Cl^Oy 

"The differences in the valency of different ele- 
Tnents have been explained by supposing that an atom 
of an »-valent element is compounded of n units, each 
of which IS capable of attracting one other unit A 
constant quantity of one element, said E Erlenmeyei; 
(1862), never binds itself to more or to less than a 
-constant quantity of another element — 'this he called 
the law of a ffimvalencies A W Hofmann (1865) 

called the same, the mmimum atom-bmdmg quanti- 
ties of an element.” The Jams connoted this idea by 
the difference m the degrees of gunds 

It should be noted however that except m the 
case of lomzed atoms (r^tsi) (see p 181 ante) the 
resulting molecule formed by the union of atoms is 
(^rwufl) neptral , neither Snigdha nor Ruksha 
However m the process of ionisation, explained on 
page 185, it is easy to see how an electron by 
-attaching itself to a neutral atom changes the latter 
mto its oivn kind — a negative ion 

How a Snigdha particle is changed to Ruksha 
or vice versa is seen very well in the example 
given above and in many others Chlonne 
atom in HCl (hydrochloric acid) is Ruksha while the 
same atom m CljOy is Smgdha, m the modern 
language they are called respectively electro-negative 
and electro-positive Hydrogen atom m HCl is 
dectro-positive while the same atom in sodium or 
potassium hydride (NaH or KH) is electro-nega- 
Tive Many more such examples can be cited Thus 
-the truth enunciated in the Sutra is established 
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Sutra 38. 

“gor l| II ” 

Guna parydyavad drav 5 ^ni 

A substance is always associated with certain, 
intiinsic and inahenable quahties called Gunds and. 
it constantly changes its modes of existence called 
Parydyds (modifications) 

Commentary. 

This universe of ours is constituted by six 
fundamental realities — Spirit (soul), Matter including 
energy, Space, Time and the media necessary for 
the operation of dynamic and static forces, the last 
two m the language of science being the luminiferous 
aether and the fields of force — gravitational and elec- 
tromagnetic But to define reality has always been 
a stumbling block with philosophers old and new 

The J am phdosophers have given a very satis- 
factory definition of ‘reahty’ m Sutrds 29 and 30 
and the same subject has been more fully discussed 
m pages 65-71 and 99-103 

In the present Sutra a substance has been defined 
m an alternate manner, since substances are many 
from another pomt of view It says that a substance 
always possesses attnbutes and undergoes modifica- 
tions For instance. Matter possesses properties of 
touch, taste and smell while the soul substance is 
charactensed by consciousness The relation betiveen 
the substance and its qualities, has, however, given 
rise to two different schools “One always emphasises 
the permanent basis as the real and the other the 
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changing quahties The former condemns change 
as mere appearance or Mdyd, whereas the latter 
condenms the permanent substance as a mere figment 
ofimagmation The former school generally ends 
m agnosticism and mamtams that real is unknown 
and unknowable The latter generally ends m 
sceptiasm and sweeps away m a flood of doubt 
the fundamental concepts of hfe and world, of 
morahty and religion. In India we have Advait 
Veddnta as an example of the former and Buddhism 
of the latter. In the West, the philosophers, like 
Locke and Kant may be mentioned as representa- 
■tives of the former school and Hume may be taken 
as a t3q)e of the latter " (Philosophical Introduction 
to Pawhastikaya Sar.p xxx. — Chakravartty.) 

Even the great modem thmkers and saentists 
hke Eddmgton have found it impossible to frame a 
suitable defimtion of a 'substance' Referring to the 
present world, he says, "How shall I descnbe it ’ 
It has extension, it is comparatively permanent, it 
is coloured; above all it is SKbstantial By sub- 
stantial I do not merely mean that it is constituted 
of’^Substance' and by that word I am trying to 
convey to you some conception of its mtrmsic 
nature. It is a thing, not like space, which is a 
mere nation,* nor like time, which is — Heaven 
knows what i But that will not help you to my 
meanmg because it is the distinctive characteristic 
of a ‘thing’ to have this substantiality, and I do not 

•Space IS not a negation but a real substance This fact 
ias been established in pages 141-143 The nature of tune as a 
reality has been explamed in pages 150-156 and more has been 
said in the following Sutra No. 39 
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think suhstantiality can be described better than by 
saying that it is the kind of natmre exemplified by an 
ordinary table* And so we go round in circles ” 


Sutra 39. 

“ n II ”* 

(Time IS also a substance ) 

In the Swetimbar text the readmg is 
“ " =^5f. 

vijcipj.. ^supi f d II 

(Accordmg to some Ach&ryAs, Time is also a 
substance ) 

Achdrya Siddhsengam regards Tune as a modi- 
fication of Jiva and Ajiva (soul and matter) In 
the Swetdmbar work Jtvamgam the same view is 
expressed but in Bhagoati Sutra and other standard 
works Time has been regarded as a separate reality. 
Achdiya Umdswdmi, the author of the present 
work, havmg first firmly established the characteris- 
tics of a reahty m Sutrds 29, 30 and 38 finric tfidt 
all the characteristics mentioned m these Sutrds 
are inherent m the entity called the Time and 
therefore now at this late stage he mentions Time 
to be a reality like the other five realities mentioned 
before, thus makmg the total number of funda- 
mental reahties as six 

We now proceed to mvestigate the nature of 
Time 


♦Read this Sutra lu conjunction with Sutra 22 
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As descnbed in pages 150-154, Time is divided 
into two categories — Absolute and Apparent, jure 
and de facto The former is made up of Kalinus 
(grains or quanta of Time).* See Gathds below 

^I=1T llRr: ^ ^sinfor saraui i 

Or “ i 

ff«raT 11^, »»ii” I 

Or “ 55l^?n5RI !?% ^ aror^ I 
^ fiivr q^sRsir i^TFTiriT^ ii5r«r IIU, i 

(Tr — -Innumerable grams of Time reside, one in 
each space-pomt of the finite universe (Lokik&sha), 
hke heaps of jewels ) 

In other words, the Time consists of units which 
never mix with one another but are always separate 
The whole universe (excluding Aloka — the pure space 
beyond finite universe) is full of these grains of 
Time, no part of the space withm it is devoid of 
them. These grams are invisible, without form and 
inactive, i e , m a static condition and countless in 
number They have been compared wnth jew'els to 
signify that they never mix or coalesce This 
characteristic differentiates Time from the other 
five substances, for, while the former consists of 
separate particles, the latter are collections of indivi- 
sible and inseparable parts In the technical language 
of the Jams g ^rrfet nit, 

* Grams or quanta of time, cells of space or space-points 
and ultimate indivisible particles of matter, — Kalanus pradeshas 
and the parmanus are the distinctiie conceptions of Jain thought 
confirmed by the researches of to-dai 
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Time has no spatiality or extensive magnitude 
Extension is of two kinds, longitudinal Extension 
and multi-dimensional Extension called respectively 
as?! sraiT (Urdhva pracha 3 ^) and 1^ srspi (Tnyak 
prachaya) The existence of the grams of time can 
be represented by a mono-dimensional mathematical 
senes and hence said to have only the longitudmal 
Extension. For this reason Time is not mcluded in 
the list of Astikiyis (For defimtion of Astikdya see 
p 3 ante) The other five substances, — Soul, Matter, 
Space and Media of motion and rest, — require a senes 
where each term of the first series is an item m 
the second The latter is called a two-dimensional 
series and corresponds to the surface Extension or 
Tnyak Prachaya 

The distinction between apparent and absolute 
or real time is given m Gfithd 107 of Fanchasiikaya 
Sar quoted on p 152 The former has a 
begmnmg and an end while the latter is eternal 
The saentists also suspect that there is a real tune 
behmd the apparent time Says Prof Eddmgton 
"Whatever may be time de jure, the Astronomer 
Royal’s time is time de facto You may be aware 
that it IS revealed to us m Emstem’s theory that 
time and space are mixed up in a rather strange 
way This is a great stumbhng block to the 
beginner " {fThe Nature of the Physical World, p 36 ) 
The mixmg of space and time is well expressed m 
the Githds quoted above and in the followmg 
quotation from the Sarvarth Siddhi . 

^ ^ »» 
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[ As many cells of space there are, so many kalanus 
or grams of time are located lying static, one in each 
cell, permeating every iota of Loka (the finite 
imiverse ) ] 

''One starthng conclusion from Einstem's theory 
IS that both space and time vamsh away mto 
nothing if there be no matter We cannot conceive 
of space and time without matter It is matter m 
which ongmate space and time and our universe 
of perception So is the conclusion of Jam 

thinkers In the infinite pure space extending 
beyond Loka, no other substance exists but space, 
there is no matter and hence no grams of time 
The resemblance is stnkmg It is also true that 
human mind would fail to perceive space if there 
were no matter m it but smce space is an independ- 
ent substance, there is nothing to deny the 
possibility of its existence beyond Loka and as 
remarked in previous pages this idea of Loka and 
Aloka has solved a number of difitculties 

The Akaj'atva (non-spatiality) of time is admit- 
ted by Eddington when he says “I shall use the 
phrase time's arrow to express this oiic-ivay property 
of Ume which has no analogue in space It is a 
singularly interesting property from a philosophical 
stand-point ” — Ibid, p. 69 

The Kdldnus represent the plij^sical time 
analogous to the “world-wide instants", as Eddmgton 
chooses to call them, existing in the four- dimension- 
al world {Ibid, p 102) The spaiial and temporal 

•P 37 of the Proceedings of Physics Seminar, Uni\ eri-ity of 
Allahabad . July 1925, Article on 'Kelativitj ’ bj Dr. N, R. Sen. 
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relations of which Eddington speaks further on are 
these 

Every cell of space in the bounded universe has 
one Ealanu situated in it (spatial relation) and the 
continuous changes effected by KAlAnus in their 
surroundings give nse to temporal relations’" 

With regard to the infinity of time, Richard 
Hughes in his article on ''Physics, Astronomy and 
Mathematics” says “It follows from this that the 
time-dimension cannot come round full circle as 
we imagine space to do By going far enough into 
the future we shall never reach the past And yet 
it is not necessary to imagine that time either had 
a beginmng or must have an end ” The same is the 
verdict of Einstem’s Cylinder theory quoted on 
p. 57 Eddington expresses the same view on 
p 83 of his book when he says “The world is 
closed in its space dimensions like a spliere but it is 
open at both ends in the time dimension There 
IS a bending round by which East ultimately 
becomes West but no bending by which Before 
ultimately becomes After ” The learned pi ofessor 
then adds "But the difficulty of an infinite past 
IS appalling We have been studying the 

running-down of the universe, if our views are nght, 

•Newton's conception of tunc was different from the 
present day conception He regarded Time, Space and Matter as 
independent entities According to tins view time would continue 
to go on e\en if .he whole universe contrdctcd to a point The 
Jam view’ widel3' differs from this but igrces completely with 
that of Emstemwho regards time as a separate entity but inscpar- 
ablj' mi\ed with spac", sj much so that time has been regarded 
as a dimension like the three dimensions of space. 
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somewhere between the beginning of time and the 
present day we must place the \vinding up of the 
tmiverse There is no doubt (about) a date at 
which either the entities of the universe were 
created in a state of high organisation or pre-exist- 
mg entities were endowed with that organisation 
which they have been squandering ever since ” 
T his is all true the running-down of the universe 
is called by Jains the Avasarpni Kala (unwinding 
of the universe at a slow rate comparable to the 
pace of a snake) and the gradual rewinding is called 
the Utsarpm KAla at the end of which the things 
are in a state of high organisation The^e processes 
are going on from an infinite past into an infinite 
future, and consequently there should be no difficulty 
m imagining infinity of time 

However the realit)' of tune is admitted on all 
hands Eddington remarks on p 275 of his book that 
"Time IS more typical of physical reahtj than matter ’’ 
Says Mr Henshaw Ward in "E\plonng the Uni\ erse”, 
"These four elements (Matter, Space, Time and 
Motion) are all separate in our minds, A%e cannot 
imagine that one of tliem could depend on another or 
be converted into another ” Prof N R Sen, D Sc. 
(Cal ), Ph D (Berlin), says in the same article quoted 
before , "Time, in classical mechanics, is regarded as a 
continuously flowing entity absolute in nature This 
idea of tune is involved in all mathematical analysis 
and is perfectly self-consistent But what about the 
physical time which w'e measure in our labora- 
tories ^ A little consideration w'ould show' that this 
cannot be absolute but depends on the condition 
of the observer ” 
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With regard to the smallest unit of physical tune 
it may be mentioned that Jain writers have given it 
the name Samaya* which is defined as follows . 

‘ ^ jpntir ^ s g’Ml afhtwjt* nrm h\»^h 

{ The tame taken by one parminu ( the electron 
or the positron ) m traversmg the distance between 
two of them placed side by side m space is called 
the Satnaya ) 

The biggest unit of time is the Mahikalpa 
made up of two aeons, avasarpm and utsarpm, each 
consisting of 

41345263030820317774051219200000000000000000000000000000000000000000000000000 

(77 digits) solar years (The Brahma Kalpa of Hindus 
also consists of 77 digits but the digits do not agree ) 

Then there are intermediate units of every day 
use. 

Thus time as an mdependent reality is estab- 
hshed on modern evidence 


Sutra 40. 

119 ell ” 

So anant samayah 

(An mfinitesunal fraction of time is called the 
Samaya ) 

This Sutra defines the unit of time Just as 
Parmanu is the umt of mass and space-point 
or the Pradesh, the umt of three-dimensional space, 
similarly a Samaya is t he umt of tune and is 

♦Unit of pudgala is parmanu, umt of space is pradesh cr the 
space-pomt and so the ultimate umt of time is the Samaya 
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defined as the time taken by a Pamdm to traverse 
one space-point or the time taken in going from 
one Kalanu to another. Since there is only one 
in, each space-point, the two definitions 
are identical. 


Sutras 41 and 42. 

“,5[aii?rar ffTSorrspif: ii ii” 

Dravydshrayi nirguni gunih. 

“ <#rR: li ll ” 

Tadbh4vah parinamah. 

(1) Attributes can never exist independently 
of the substances of which they are the attributes 
and one attribute cannot be the substratum of 
another' attribute. 

(2) The change in the character of attributes of 
a substance is called parinim (modification) . 

The same view is expressed in Pmwlmtikaya 
Sar, Gdthfi 13.— 

“ ft pi 3^5^ fir'll IT I 

ipHT 'T# i ” 

(There can be no quality without substance, or 
substance without quality; the two are inseparable 
in their nature.) 

■ . According to Jains, dravya is a dynamic- reality 
having a continuous flow parallel to the flow of 
time. , It cannot be thought of apart from its quali- 
ties which in , their turn are not separate from, the 
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dravya In other words, quahties can only reside 
in substances and substances are bundles of qualities 
One cannot think of fluidity apart from a fluid The 
difference between a substance and its attributes- is 
not a difference of existence but only that of refer- 
ence 


The triple nature of reahty, t e , continuance 
through origination and destruction gives to a sub- 
stance a characteristic mode of existence every 
moment. 

The modi&cations which the six dravyas undergo 
have been divided mto two classes A.rth par5r4ya 
(3r4 and vyanjan paryAya (arstn irirfir) All the six 
dravyas have the former but the latter is associated 
with spmt and matter only The former refers to 
the intrmsic changes in dravyas while the latter has 
a somewhat fixed duration of existence. For instance, 
a pot IS a vyanjan paryAya of matter, similarly men 
and animals are vyanjan parj^AyAs of the soul sub- 
stance Read also pages 99-102 in this connection 

In the SwetAmbar text the foUowmg three 
SutrAs occur in addition 


and » 5 f% 

f* 

(The modification may be of eternal or transient 
nature Eternal changes occur m non-corporeal 
dravyas. Soul, Space, and Media of motion and rest 
Modifications in matter are of transient nature. 
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Digambars have also contributed to these ideas 
in the commentary Tattvartli-raj-vartika with some 
modifications but we omit a detailed descnption 
because of their httle importance 

This brmgs us to the end of our journey 



THE SUMMARY 


According to Jam Cosmology the umverse com- 
prises of SIX Dravyds, Substances or Realities A 
dravya, substance or reahty has been defined as any 
substantiality or existence which has the important 
charactenstiG of persistence through change, » e ,it 
undergoes a transformation and re-appears m a new 
form while the original substantiahty still abides 
Also a Reahty is the basis in which attributes rest 
and modifications take place 

The six reahties are (1) The Soul, (2) Matter, 
< (3) Space, (4) Time, .(5) a Non-matenal medium for 
the motion of souls and the propagation of 
matter and energy, and (6) the Field through which 
the gravitational and electro-magnetic forces operate 
for mamtammg the unity of the microscopic as well 
as of the macroscopic worlds. 

The number of substances is fixed as six , it can 
never be seven or five These substances are eternal 
and unchanging m their characteristics Leavmg aside 
the substance matter all others are non-matenal and 
formless and hence devoid of all properties associated 
with matter 

For explaimng oosnucal and physical phenomena 
the three fundamental units of space, matter and 
bme have been chosen correspondmg to the umts of 
length, mass and time * e , the C G S. or the F.P.S. 
systems of modem science The umt of space is called 
the pradesha (space-pomt) and is defined as the space 
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occupied by one indivisible particle of matter and 
capable of being occupied by even an infinite number 
of such particles under abnormal condensations 
The unit of matter is the parmanu (the smallest 
indivisible particle of matter, — the electron, negative 
or positive) and the umt of Time is the Santaya 
(g^nr), which is defined as the time required for a 
parmanu to traverse one space-pomt 

The Soul 

The soul IS the reality which possesses the 
faculty of knowmg and perceivmg, in which the 
sensations of pam and pleasure inhere and through 
which the vohtion functions Modem experimental 
psychology has already discovered the electncal 
counterpart of the soul, called the Tatjas-Slianr 
The soul has the potency of changmg 
Its size by contraction and expansion It can 
occupy the smallest possible body of a bacteriophage 
or the biggest body of a whale fish Although the 
soul substance is non-quantumistic m nature, one 
smgle soul can fill every iota of space m the whole 
umverse under special circumstances Smce a body 
grows from a microscopical size m the mother’s 
womb to its full proportions and contracts agam, at 
the end of its earthly career, to re-mcamate mto 
a new seed, it follows that the size of the soul 
cannot remam fixed Modem science identifies hfe 
with protoplasm or the hving cell and it is well- 
known that protoplasm possesses a remarkable pro- 
perty of contracfaon under external stimuli Soul ex- 
penences pam, pleasure, hfe and death through the 
agency of kdrmic matter. This theory of transmigra- 
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tion of soul IS an extraordinary conception found in 
no other system of thought Accordmg to this view, 
all accioas of embodied hvmg bemgs, whether mental 
or physical, are followed by an mflux of fine 
molecules of energy towards the soul, the latter 
constitutmg what is called kdnnfin body To use 
the modem language, the activities of mmd and 
matter constitute a super-radio, with the qumtilhons 
of hvmg cells* sendmg out their individual waves 
to be tuned m by quadrillions of receivmg sets m 
the brain Infiux of these waves is the influx of 
subtle kirmic matter Kirmic matter, we can call 
lha fourth state of matter, the other three bemg 
SoVids, Liquids and Gases Activity of a good kind 
attracts meritorious while activity of a bad kmd 
attracts the opposite kmd of k&nmc matter The 
karmic body is responsible for dragging the soul 
from one physical body to another, and it keeps 
the soul bound to the confines of the universe 
owing to the gravitational forces operatmg on all 
sides When kArmic matter is shed off the soul by 
following the Path of Liberation, the latter, bemg 
the lightest substance, rises up to the top of the 
umverse and rests there as Pure Effulgence Divine 
It cannot travd further on owmg to the absence 
of luminiferous aether beyond, aether bemg the 
necessary medium for motion 

The Media of Motion and Rest 

The Jam philosophers recognized m the world 
hfe, matter and space but these were not enough. 
There could be no stable world if there were nothing 
to prevent the souls and atoms from flying about 



238 


Cosmology Old and New 


and _ being scattered throughout the infinite space 
This led to the h37pothesis of a medium of rest, the 
Field through which the binding forces operate But 
if there were the Fidd alone there could be no 
motion at all m things and bodies There would 
be an eternal paralysis of Reahty To remove 
this difficulty another medium of motion had to be 
postulated But the trouble is not yet over If 
the two media exist withm a spatial limit one 
guaranteeing motion and the other rest, then the 
things m motion must be m motion for ever and 
things at rest must be there for ever But our 
expenence is not of that kind, and therefore it is 
assumed that the two media are mactive and 
neutral m themselves, yet mdispensable to the 
composition of the world They are non-matenal, 
non-atoimc, and contmuous media pervadmg every 
iota of the whole universe, although for purposes 
of practical convemence they are regarded as made 
up of space-points But they possess the charac- 
teristic properties of a Reahty, viz , they undergo a 
cycle of changes, old forms gradually disappearing, 
new forms appeanng and at the end of the cycle the 
original pattern is again there In fact a stationary 
wave-motion, explamed in pages 101-102 of the text, 
IS constantly takmg place in these mvisible media, as 
if the heart of the whole umverse were throbbmg in 
time with the A lmi ghty As every student of 
physics knows there are nodes and antinodes (places 
of no disturbance and maximum disturbance) m a 
system of stationary waves, who can say that the 
positions of nodes (slight suellmgs at which the 
leaves arise) and internodes (smooth parts between 
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the nodes) m the stems of plants are not determmed 
by the positions of the nodes and the antmodes in 
the media of motion and rest ? 

The modern analogue of the medium of motion 
IS the aether It is undoubtedly regarded as the 
medium through which electromagnetic waves travel 
In the begmmng the scientists associated matenal 
properties with aether which gave rise to senous 
difficulties and contradictions However the idea 
of aether, after suffering many cataclysms, survives 
to this day It is now regarded as an imponderable 
fluid surroimdmg every particle of matter and pene- 
trating every atom and the molecule Physicists 
made various assumptions about aether in order 
. to explam the electromagnetic phenomena, vtz , that 

(1) moving bodies carry aether along in their motion, 

(2) moving bodies do not carry aether with them 
but they only move m a calm aether-sea, or (3) 
aether is partially earned and partially not earned 
by the movmg bodies. But all these assumptions 
miserably failed to explain facts and were contra* 
dieted by the most delicate expemnents Neither 
motion of aether nor motion through aether could 
be detected The reason probably is that aether 
does not possess any of the properties assoaated with 
matter We would hke to pomt out that Jain 
physics postulates the existence of stationary waves 
in aether and this assumption needs to be worked 
out mathematically It is a new idea and may lead 
to finiitful results Even to this day the aether 
problem remains a great puzzle and we read on 
page 184 of TJie Evolution of Physics ’ “All our 
attempts to make aether real failed . .After such 
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bad expenences, this is the moment to forget the 
aether completely and to try never to mention its 
name We shall say . our space has the physical 
property of transmit tmg waves and so omit the 
use of a word we have decided to avoid The 
omission of a word from our vocabulary is, of course, 
no remedy Our troubles are indeed much too 
profoimd to be solved in this way >*' A similar 
trouble was anticipated by the Jam thinkers when 
they asked the question What is the harm if we 
associate the functions of motion and rest with the 
space which exists everywhere ? (See p 135 at:fe ) 
And the answer given was . By so domg the division 
between the finite universe and the infimte space 
beyond would disappear It is mteresting to note 
that if we regard our umverse as infinite, it cannot 
be stable at the same time, for in that case all our 
energy would get scattered mto the infimty of space 
and the attractions of m3u:iads of other universes 
fillmg the infinite universe on our universe would 
scatter it into infinity In order, therefore, to 
mamtain the stabihty of our umverse runnmg from 
an infimte past into an infimte future the imiverse 
must be conceived as of finite dimensions so that 
when the energy travelling with the velocity of light, 
1,86,000 miles/ sec , reaches the confines of the 
umverse it gets reflected and is not lost The total 
energy of the umverse wiU in this case remain 
constant Einstem introduced this idea of fimte 
universe by making the odd postulate that space 
gets warped under the stress of matter The idea of 
the space becommg curved due to the presence of 
matter and thus closmg in to form a finite universe 
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IS a hard pill to swallow Jams also regard the 
universe as finite* but the cause of this finite- ness 
IS more easy to comprehend Accordmg to Jam 
view there are no media of motion and rest beyond 
a certain hmit called the Loka and consequently 
matter or energy can never get out of this limit 
with the result that the total energy of the um verso 
remains constant throughout etermty The pure 
mathematical space extendmg to mfimty beyond 
without the presence of any gram of matter or 
time is called the Aloka 

As we have already remarked the modem 
scientific equivalent of the ‘medium of rest’ is the 
Field through which the forces which mamtam the 
' cosmic unity operate Without this medium there 
would be no coherent system of souls and atomsi 
there would be only chaos — ^no world would be 
possible The Field is similar to aether m so much 
as it is also a non-matenal, invisible, non-atomic, 
continuous and passive medium but its function is 
just opposite These two media interpenetrate m 
every bit of the universe and do not interfere with the 
functions of each other It is a ceise similar to that 
of the co-emstence of electrostatic, magnetostatic and 
gravitational fields, which, although of different 
character, do not mix, each preserves its mdividual- 
ity regardless of the other For instance, if both 
electric and magnetic poles are at rest, there is no 

•The volume of the universe, according to Jaihs, is 343 cu, 
ra])us, a ra 3 ]u being a quantity of the order 10®* miles. ( See p 
117 ) The use of the word BraJmanda ( universe of the 

ellipsoidal form) hy Hmdus for the universe is also suggestive of 
the finitude of the latter 
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action between them, neither attraction nor repul> 
Sion In the language of science this would be 
expressed by saying an electrostatic field does not 
influence a magnetostatic one and vice versa The 
discussion of pages 139-40 will show that the 
scientists are still m doubt with regard to the true 
nature of the Field They are making the mistake 
of associating matenaJ properties with this non- 
material medium and hence the whole jumble 

In conclusion, it i? worthy of notice that 
although all Indian philosophies have devoted very 
great pains to the theories of world evolution, none 
of them but the Jains could flunk of these vital 
prmciples of motion and rest without which a 
stable world structure is impossible and incomplete 

Akasha or the Space 

According to Jam philo:>ophcr3 the term Akdsha 
means the mathematician’s pure space and not the 
primeval substance of thi Hmilus out of which the 
Creation was evolved The chief function of space 
is to accommodate the infimte physical objects, 
hving-beings, the media of motion and rest, and 
the time The space is divided mto two mam 
divisions the Lokakasha, which is co-evtensive 
TOth these objects and the Alokakdsha or Anantd- 
kasha, which is pure space extending to infimty 
bejmnd Lokdkasha In tlie Infinite Beyond there 
are no objects animate or inanimate Not a tmy 
molecule of matter nor a atray soul would step 
bejmnd the limits of the Loka The system of 
objects IS held together by the static and the 
dynamic principles, the aether and the Field and 
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these principles are confined to Lokdkdsha We have 
already explained m the last section why the func- 
tions of motion and rest cannot be associated with 
space According to the views of modem science 
the total amount of matter which exists is limited 
and the total extent of the umverse is finite The 
totahty of space is so curved that a ray of Ught, 
after travelhng m a direct Ime for a long enough 
time, would come back to its starting pomt A ray 
of light would, accordmg to a rough estimate, take 
about ten trillion years for the round trip m the 
totality of curvature Einstem connects the curva- 
ture of space with the amount and distribution of 
matter in the universe Space, if there be matter 
inside it, bends round until it closes up The more 
matter there is, the smaller space there must be and 
space could only be of hterally mfimte extent if it 
contained no matter at all Just as the surface 
of a sphere is a curved surface and a closed surface 
enclosmg a three-dimensional volume, so is our 
three-dimensional space a curved space and a closed 
space enclosing a four-dimensional contmuum One 
startlmg conclusion from Emstein’s theory is that 
both space and time vanish away into nothing if 
there be no matter We cannot conceive space and 
tune ivithout matter It is matter in which ongmate 
space and time and our umverse of perception It 
should be noted that while Jam philosophy regards 
only part of the universe as finite and an mfimte pure 
space beyond, Einstem regards the whole umverse as 
finite with nothmg oeyond it, although it is qmte m- 
conceivable that there should be no space beyond 
a certain space When Professor Eddington declares 
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that the physicists cannot in any case conceive of 
space as void, it is clear that they do not believe m 
space as a substance «» Usdf Our view is that space 
IS a real eternal substance, for pure expansion is not 
thinkable in the absence of a substance in which it 
might inhere. Space wthout matter and time is 
not void 


The Time or the Kala 
Jain philosophy regards time as one of the siv 

fundamental realities of the physical universe Time 
IS divided mto apparent and absolute bme. 
Apparent time is that which .assists substances in 
their contmuing to cMst, is the auxiliary cause of 
different kinds of modification., in them and is 
measured by some conventional units of longer or 
shorter durations The absolute or real time, existing 
behind apparent time, consists of innumerable 
grams, called the kalantts, residing one in each 
space-pomt of the finite universe, the Lokak.isha, 
like heaps of jewels These grams never mix or 
coalesce with one another, they arc invisible, 
formless .and inactive The time substance differs 
from the other live substances m one important 
respect and it is this Time is unidirectional This 
one-ioay p>opeity of time has been given the name, 
time’s arrow, by Eddington Time has only a 
longitudinal extension, no spatiahty and hence no 
indivisible and inseparable parts called the pradeshas 
or space-points The instants of time, t t , KAlAnus 
are so arranged in space that their arrangement can 
be represented by a mono-dimensional mathematical 
series, « e , a series of linear order This charactenstic 
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distmguishes time from the other five entities 
which require a multi-dimensional senes to represent 
their surface extension In Einstein’s theory the 
space and time are mixed up in a strange way 
Accordmg to this theory we cannot conceive of 
space and tune without matter Accordmg to the 
Jams also the grains of time are mixed up with 
space, one kdldnu ( the quantum of tune ) in each 
space-pomt, l5nng static and permeatmg every 
iota of the Lokdkdsha (the fimte umverse) In the 
mfirate pure space extending beyond Lokikdsha, no 
other substance exists but space, there is no matter 
and hence no tune also Newton regarded time, space 
and matter as independent entities Accordmg to 
, him time would contmue to go on even if the whole 
universe contracted to a pomt The Jam view widely 
differs from this but agrees completely with that of 
Emstein With regard to the infimty of time the 
Jam view supports Professor Eddington’s following 
statement ‘There is a bendmg round by which 
East ultimately becomes West but no bending by 
which Before ultimately becomes After ’ In other 
words time has neither a beginning nor will it 
ever come to an end 

The Pudgala or Matter and Energy 

The sixth and the last entity composing the 
physical universe is what is called by Jams, 'the 
Pudgala’ It is worthy of note that the use of 
this word IS quite pecuhar to the Jam philosophy, 
it does not even exist in the dictionaries edited 
by non- Jam writers The physical manifestations of 
Pudgala are the matter and energy. The root-meamng^ 
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of the word Pudgala is 'the entity which manifests 
itself m vanous forms by the processes of combina- 
tion and disintegration' One who is famihar with 
the modern developments m atomic physics cannot 
but admire the choice of the word Pudgala to 
denote matter and energy We now know full well 
that all atoms are an assemblage of electrons, 
protons and neutrons In the phenomenon of 
radio-activity atoms axe seen dismtegratmg them- 
selves of their own accord into others and in the 
phenomenon of artificial radio-activity bombardment 
by alpha particles, protons or neutrons brings 
about such transformations as the conversion of 
alumimum or sulphur atoms into those of phos- 
phorus Figs 5 and 6 of p 61 show beautifully 
how a foreign alpha particle bullet fills an empty 
place in the nucleus of a nitrogen atom and 
produces an atom of oxygen Similarly Fig 7 of 
p 62 shows how a foreign proton bullet gets 
embedded mto the nucleus of a lithium atom and 
completes the alpha particle At the same time 
the nucleus bursts and the two alpha particles 
fly m opposite directions It is therefore a case 
of the processes of combmation and disintegration 
foUowmg m rapid succession Fig 8 of p 63 is 
interestmg. An alpha particle is shot into the 
nucleus of sm atom of beryllium metal with the 
result that the shot is absorbed, berylhum is 
converted into carbon and the neutron is ejected 
out of the original nucleus. Here also the processes 
of combination and partial disintegration are playing 
their role Many more such examples can be 
multiplied As we shall see later the molecules are 
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formed by the atoms by similar processes of division 
and union Thus the use of the word Pudgala for 
matter and energy fully justifies itsdf 

The chief characteristic of the substance Pudgala 
IS that it IS the subject of sense perception, it has 
a form, in contrast with the other five constituents 
of the universe which are without form The 
physical properties of hardness, density, temperature 
and either positive or negative charge are associated 
with it It has one of the five tastes sweet, bitter, 
sour, saltish or astnngent, a good or bad smell 
and one of the five colours, black, red, white, yellow 
or blue depending upon the temperature. Not only 
m the gross form of matter are these physical proper- 
ties associated but the Jam Achdryds have eictended 
them to the ultimate particles of matter also. As 
mentioned on p 187 every parmanu (electron or 
positron) has one of the five tastes, one of the five 
colours, a good or a bad smeU and a positive or a 
negative electnc charge Matter is divided mto six 
sub-classes Sohds, Liqmds, Gases, Energy, ' fine 
kdrnuc matter and extrafine matter consisting of the 
streams of the ultimate particles of matter Until 
some sixty years back the classical physics of 
Newton and Gahleo regarded energy as perfectly 
weightless and without any association with matter 
It was the gemus of Einstem who defimtely proved 
that every form of energy has mass and that there is no 
difference between matter and energy but that of 
the form. It is really wonderful to note that this 
truth was already discovered several centunes ago 
;^by the Jam philosophers They regarded every 
form of energy as a manifestation of Pudgala, and 
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hence one form of energy could be intra-converted into 
the other It is really mterestmg to see that, whereas 
in the history of modem science the nature of heat, 
light and electriaty could not be elucidated for a 
long time, heat and electricity being regarded as 
fluids for several centuries, they were already known 
as modifications of energy to the Jam thinkers 
several millenniums ago* 

Matter is then thought of as made up of 
Skandhis ( molecules ), Skandhdeshds ( atoms ), 
SkandhpradeshAs ( ionised or stripped atoms ) and 
parminus ( invisible elementary particles such as 
the electrons and the positrons) In conformity with 
the version of the modem kinetic and electron 
theories of matter, the Jam philosophy also regards 
elementary particles inside an atom and the mole- 
cules in a piece of matter to be m a state of motion 
( V^de p 181 ante ) With regard to the formation of 
molecules three processes are enumerated by the Jams, 
VIZ , division, union and the combined process of 
simultaneous division and umon, corresponding to the 
electro-valent, co-valent and co-ordmate methods of 
Imkmg atoms m modem science The bre aking up of 
molecules! is attributed to two different causes, mteraal 

•The true nature of sound was also known to the Jam thmk- 
ers Unlike the other Indian systems of thought which associate 
sound with aether or space (Akasha), Jam system e-rplams it as 
bemg due to the vibrations of the molecules Sound is further 
divided into Musical sounds and Noises and the musical sounds 
produced by the vibrations of strmgs, reeds, pipes, bells and 
stretched membranes are given different names (See pp 170-172) 

fAccordmg to the Jam view, the modem atom is m fact a 
molecule and Ihe author of the present work makes bold to say 
that the Raman effect which is characteristic of molecules mil 
some day he discovered m the modem atoms also, thus bringing 
them mto the category of the molecules 
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and external The phenomenon of radio-activity is 
an example of breaking up due to some internal cause 
and dissociation of the molecules m solution, the 
thermal and pressure ionisations and breaking under 
arbficial bombardment are examples of breakmg 
due to external causes The phenomenon of ionis- 
ation IS described as due to the simultaneous separa- 
tion and muon of the molecules 'Just when one 
molecule breaks, the detached part attaches itself 
to another molecule’, says the author of Sarvartha 
Stddhi The formation of the mechamcal mixtures 
of matter and that of the chemical compounds as 
a result of reactions were known respectively as 
No-karmabattdha and Ajtva VtsJtayabandha 

( srsfta' ) Coimng to the subject of extra-fine 

matter, the sixth and the last division, as quoted on 
p 93 ante, it is defined as composed of skandhis 
made up of one or two parmdnus and no more, and 
parmdnu is the last particle of pudgala which can- 
not be sub-dmded by any means whatsoever. 
The parmdnus are of two kinds called the kdi^ra 
paxmAnu ( ^ ) and the kiran parmAnu 

( f!TU>i muivi ) which have their modem analogues in 
the electron and the positron These names are 
very significant m the sense that there can be no 
kArya ( action ) without kAran ( cause ) and as 
such they should occur in pairs. This is supported 
by the fact that when light elements are bom- 
barded by gamma-rays electron-pairs are observed 
to appear m the Wilson Chamber, a positron and 
an electron shootmg out simultaneously from the 
same place The other elementary particles like the 
neutrons, protons, negatrons and the mesotrons have 
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all been formed by the umon of these two types of 
parmdnus according to certam laws 

The union of the electrons and the positrons to 
form different kinds of matter is attnbuted to the 
differences m the degrees of Smgdha and Ruksha 
properties of these particles. As mentioned on 
p 209 / n the discharge of electricity between the 
clouds has been attnbuted, by the author of 
Sarvartha Siddht, to the same property of Smgdhatva 
and Rukshatva Refemng to the phenomenon of 
atomic-mterhnkmg Dr B. N Seal m his book 
The Positive Sciences of the Ancient Hindus (London), 
suspects that 'the crude but immensely suggestive 
theory of chemical combmations ( of the Jams) 
is possibly based on the observed electnfication of 
smooth and rough surfaces as the result of rubbmg* 

( Mark that the words 'Smgdha' and 'Ruksha' have 
been translated as smooth and rough ) In Sutris 
33-36 the laws of these combinations are discussed 
m detail and m Sutra 37 the formation of neutral 
atoms from positive and negative charges, the forma- 
tion of positive and negative ions and as to how the 
same atom behaves sometimes as electro-positive 
and sometimes as electro-negative are explained 
Accordmg to Professor Andrade, one of the greatest 
problems of new chemistry is to find out the laws 
which will enable us to predict which combinations 
of protons and neutrons are stable, which unstable 
and which impossible Accordmg to the Jams, the 
laws are the foUowmg . — 

( 1 ) A positron combines with a positron or an 
electron with another electron if thej 
differ in their degrees of Smgdhatva or 
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Rukshatva ( energy levels ? ) by two 
units 

( 2 ) A positively charged particle ( a positron, 
or a proton ) can unite with a negative 
elementary particle and vice versa 

( 3 ) According to the Digambar view there is 
no possibihty of umon for aU combina- 
tions of elementary particles having the 
same energy level, while the Swetdmbars 
recogmze such a possibility if the umon 
IS between the particles of opposite kind 

( 4 ) Particles at the lowest energy level do not 
umte, — a sort of degenerate state 

( 5 ) The umon of the various particles of 
different energy levels may form an odd 
or an even senes 

( 6 ) The power of umtmg or separation is 

absent in combmations composed of only 
two elementary particles such as the 
neutron 

The law No (4) recogmzes the possibility of the 
free occurrence of the electrons and the positrons 
such as the conductivity electrons in the metals and 
the positrons occurring m the cosmic ray streams 

The elementary particles like the neutrons, the 
protons, the negations and the vanous mesotrons 
can be looked upon as formed out of the two element- 
ary grains, the electrons and the positrons. Although 
it is difficult to conceive how electrons could possibly 
be packed together to form the mesotrons of 
different masses enumerated on p. 210 f n ox how 
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a proton could be formed out of the positrons, 
since, as the charges are of the same sign, the 
tendency would be for infimte dispersion instead 
of abnormal condensation, but it appears that at 
extremely small distances the law of repulsion 
changes into a law of attraction as in the case of 
the gravitational phenomenon cited on p 121 
Further, it is on the basis of this abnormal conden- 
sation of similar charges that the formation of 
nuclear matter has been explained {vide p 17 ante) 
The negatrons, the mesotrons or the heavy electrons 
furnish examples of Ruksha particles combining 
with Ruksha and a molecule of oxygen is an example 
of a Ruksha atom combining with Ruksha, 
protons have been formed by the union of Snigdha 
particles In the nuclei of atoms wo have the 
Snigdha and Ruksha particles together and in the 
neutron, we have a close union of these two With 
regard to the partide hke the neutron — one which 
is formed by the union of only two particles — it is 
mentioned that it has no power of uniting or 
separation ( vide p 180 ) In other words, a neutron 
cannot be broken up into a proton and an electron 
or two neutrons cannot unite together to form a 
third particle In the vanous molecules of substances 
we have a union of Snigdha and Ruksha atoms, 
such as in the molecule of common salt the atoms 
of sodium are Snigdha and those of chlorine Ruksha 
They break up as such ivhen common salt is 
dissolved in water because the strength of the bond 
between the atoms is not great Tlie necessary con- 
dition for union, discovered by the Jam thinkers, is 
that the uniting particles must differ in their degrees 
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of Siugdhatva and Rukshatva by two units These 
differences in degrees it is difficult to identify but it 
IS something like the Pauh*s Exclusion Prmciple 
Fermi-Dirac Statistics gives us a means of distm- 
guishmg between the electrons of different energy 
levels Not only m the electrons but also m the atoms 
there is a fundamental difference of energy such that 
we could give them different names, George, Edward, 
John, etc Otherwise how can we accoimt for the fact 
that in the phenomenon of radio-activity one atom 
hves only a few seconds and its apparently identical 
neighbour many years It is due to these inner 
differences m atoms that molecules with different 
binding strengths are produced, the strengths now 
bemg measured quantitatively by the techmque 
of Raman Effect The formation of the isotopes, 
mentioned on p. 219, also pomts to the fact that it is 
probably a difference of two units in the Snigdhatva 
or Rukshatva which bnngs about a unit difference 
of weight m the atoms of different elements, but 
because the operations of umon appear to be earned 
out either m the deep mtenors of the nuclei of the 
atoms or in certain secret comers of the mter- 
stellar space, the laws of union have so far not 
been discovered fuUy 

We cannot close this summary without making 
reference to Sutra 32 which deals with the subject 
of ‘relativity' under the name of Syddvdda theory 
The aim of this theory is to co-ordmate, imify, 
harmonize and sjmthesise the individual view-points 
mto a practicable whole or m the words of Professor 
Dhruva *in this theory the discordant notes are 
blended so as to make a perfect harmony ’ It is 
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not a theory of mere speculative interest but it 
has a bearing upon man's psychological and spiri- 
tual hfe It has been compared to the Einstein’s 
theory of relativity but it is much simpler and 
less elaborate as compared with relativity. Relati- 
vity IS mainly the theory of the physiast but the 
Sy4dv4da theory has only a philosophical bearing 
Still the contributions of Sy4dv4da and Relativity 
to the ultimate outlook on life and its problems are 
almost the same Accordmg to Syadvdda the 
existence is a huge complexity, neither can human 
mind properly understand it nor can the human 
language adequately express it As such the absolute 
statements are out of court and all statements are 
true from a certain point of view only According 
to Relativity all our terms of expression like east 
and west, right and left, up and dovn are relative, 
they are not the same for all the observers and 
under all conditions, they are not absolute but 
merely relative to something Relativity is therefore 
the theory of the statement of general physical 
laws in forms common to all observers. Just as the 
theory of Syddvdda attempts to reconcile the 
various conflicting schools of philosoph}^ not by 
mducmg them to abandon their favounte 
stand-points but by proving to them that the 
stand-points of all others, are alike tenable and 
represent different aspects of truth, so has the 
theory of Relativity shed light on age-old contro- 
versies. Whether the earth move^ round a stationary 
sun or the sun moves round a stationary earth was 
a debated problem for long According to Relatinty 
both the statements may be right or wrong 
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depending upon the view-points The truth is that 
the motion between the sun and the moon is relative 
We may assume either the sun or the earth to be 
stationary depending upon the mathematical con- 
vemence 

It IS worthy of note that this brilliant theory 
of stand-pointd ongmated with the Jam thinkers 
there is hardly a counter-part of it m other systems 
of philosophy, oriental or occidental 
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